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The Honorable C&par W. Weinberger 
The Secretary of Defense 

Dear Mr. Secretary: 

The House Committee on Appropriations has expressed concern about 
the quality of the military services’ economic analyses of overseas 
family housing. To assess the quality of these analyses, we evaluated 
economic analyses issued between December 1982 and January 1984 by 
the Army, Navy, and Air Force. These analyses were used to identify 
the most cost-effective alternative for satisfying military family housing 
requirements ln Europe. The analyses were for housing in Sigonella, 
Italy, where the Navy analysis showed that leasing was the preferred 
alternative; Bad Kreuznach, Germany, where the Army concluded that 
military construction was the only feasible alternative; and Torrejon, 
Spain, where the Air Force analysis indicated that a build to lease 
arrangement would be less expensive than the construction alternative. 

We found the quality of these three economic analyses to be poor 
because of the large variety of problems they contained, the high fre- 
quency of problem occurrence, and the effects of these problems on the 
major conclusions of the analyses. Nine types of problems occurred a 
total of 16 times in the three analyses. 

1. Inappropriate interest rate used in discounting costs. 

3. No explanation of the special circumstance(s) present when build to 
lease was determined to be less expensive than military construction. 

4. Unrealistically high depreciation rate assumed for U.S.-owned build- 
ings and land. 

6. Use of foreign exchange and/or inflation expectations far different 
from those widely accepted by professional economic forecasters. 

6. No consideration of the financial viability of a recommended 
alternative. 
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7. Use of an inappropriate method to estimate expected maintenance 
costs. 

8. No rationale with supporting evidence given for the assumption that 
expected utility expenses for military construction were greater than 
those for build to lease. 

9. Unrealistic assumption concerning the relationship between rental 
and sale prices of land. 

The first two problems occurred in all studies, the next three each 
occurred in two of them, and each of the remaining problems did not 
occur in more than one study. All but one of the 16 problem occurrences 
had the effect of making leasing appear to be more attractive than was 
warranted. Collectively these problems were important enough to result 
in at least one misleading major conclusion in each study. 

In performing our analysis, we identified those economic assumptions 
which might affect the studies’ conclusions. We replaced those assump 
tions that we believed were questionable with assumptions we believed 
to be more reasonable (our base case), using data that were readily 
available when each service performed its analysis. We also performed 
sensitivity tests to determine whether our conclusions varied under dif- 
ferent economic assumptions. Our analysis showed that: 

9 Even though the Navy study concluded that straight leasing was the 
least expensive alternative, our base case and 11 of the 12 cases in our 
sensitivity analysis found lease with purchase to be the least expensive 
alternative. 

l Although the Army study concluded that using housing manufactured 
in the United States and erected in West Germany would cost more than b 

leasing, but nevertheless recommended this type of housing because it 
was considered to be the only feasible alternative, our base case and 8 of 
10 cases in our sensitivity analysis showed that U.S.-manufactured 
housing was less expensive than build to lease. 

. The Air Force study did not analyze the financial viability of the build 
to lease alternative which it found to be least expensive. Our analysis 
indicates that this alternative may have been financially unsound for 
the investor. Specifically our analysis indicates that either the rent was 
substantially less than the mortgage payment in the build to lease alter- 
native or the lessor had to be able to build housing at much less cost 
than the Air Force estimated for the military construction alternative. 
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In response to a directive from the House Committee on Appropriations, 
the Department of Defense (DOD) issued new guidance for preparing eco- 
nomic analyses of foreign housing. This new guidance was issued after 
we began our evaluation of the three studies. We reviewed this Sep- 
tember 1984 guidance to determine the #effect it would have had on the 
three studies we reviewed and concluded that had this guidance been in 
effect when these three analyses were performed, it would have less- 
ened the severity of only one of the nine types of problems and at best 
would have eliminated one other. Therefore, we believe the guidance 
will only slightly improve the quality of future economic analyses. 

Recommendations to 
the! Secretary of 
Defense 

We recommend that you require all future economic analyses involving 
the use of the present value technique to discount (1) only current dollar 
expenditures, and (2) only with the average rate of interest (yield) on 
Treasury obligations which mature during the period of anticipated 
expenditures. We understand that the Office of Management and Budget 
is currently revising its Circular A-104 to require this type of dis- 
counting procedure. We also recommend that you request a waiver from 
the current version of Circular A-104 to allow you to immediately begin 
using this recommended discounting technique even before the official 
guidance is effective. 

We further recommend that you issue additional guidance on conducting 
economic analyses of overseas family housing (1) expanding instruc- 
tions on sensitivity tests, (2) requiring full explanation of the special 
circumstance(s) present when the build to lease alternative is found to 
be less expensive than the military construction alternative, (3) giving 
explicit directions on when and how to incorporate political risk consid- 
erations in estimates of depreciation and residual value, (4) requiring 
the use of expected inflation and exchange rates representative of those b 

accepted by professional economic forecasters, (6) requiring that 
housing alternatives be evaluated for financial viability before they are 
recommended, (6) requiring a good rationale and supporting data when 
assumed maintenance or utility expenses in build to lease are signifi- 
cantly different than for military construction of approximately the 
same square footage, and (7) explaining how to estimate the rental and 
sale prices of land. These recommendations are presented in greater 
detail in appendix I, which also includes specific recommendations for 
the instructions on sensitivity tests. 

Page 8 GAO/NS UD80-82 Oversea Homing Analyses Mbleadlng 



5222176 

Agency Comments and The Department of Defense provided comments on a draft of this report 

Our Evaluation 
on March 3, 1986 (see appendix III). Copies of our draft report were also 
provided to the Office of Management and Budget, but it did not com- 
ment. DOD agreed with much of our draft, but expressed disagreement in 
four major areas. DOD'S comments and our evaluation are presented in 
full in appendix III. 

DOD stated that the three analyses we reviewed are not representative of 
the current quality of economic analyses because they were performed 
before the latest Office of the Secretary of Defense (OSD) guidance was 
issued in September 1984. At the time we began our evaluation, each of 
the three studies we evaluated was the most recently available (with 
one minor exception) economic analysis of European housing programs 
performed by a military service. As previously noted, our review of OSD 
guidance indicated that it would not substantially improve the quality of 
the economic analyses. We are aware of no other evidence which would 
support a conclusion that DOD'S analyses have improved for other 
reasons. 

The second area of disagreement concerns inflation and exchange expec- 
tations. DOD states that, in two studies, inflation expectations were 
obtained by analysis of site-specific historical data. Since neither DOD 
nor these studies have documented these analyses, we are unable to con- 
firm that inflation expectations were formed in this manner. DOD 
believes that its analysis of site-specific historical data provides a better 
method of projecting future housing prices than the method we used of 
averaging then current inflation expectations of the three major US. 
econometric forecasting firms. Lack of documentation also prevented us 
from determining whether DOD analyses of site-specific historical data 
adequately explains why this method yielded forecasts that greatly * 
differ from those predicted by the three major U.S. econometric fore- 
casting firms. These firms’ inflation forecasts have been shown to be 
more accurate on the average than those based on simpler theories, such 
as assuming one year’s inflation rate will equal that of the next year, or 
inflation will always equal zero. 

DOD'S position is that the forecast of exchange rates is at best a guess. 
DOD stated that there was no basis for assuming that exchange rates 
during a period of 20 or 30 years hence will be higher or lower than they 
are now. Its 1984 guidance requires that current exchange rates be held 
constant throughout the period of analysis. This guidance will result in 
exchange rate expectations that differ substantially from that used in 
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our analyses, especially over those long time periods when a country’s 
expected inflation rate greatly differs from those of its trading partners. 

We believe that some forecasting methods are superior to others. 
Although forecasts made by the leading U.S. econometric firms have a 
degree of imprecision, they are not simply guesses. The exchange rate 
forecasts that we used were consistent with the principle of Purchasing 
Power Parity, believed by many professional economists to hold over 
periods of time as long as the studies’ periods of analyses. 

In a third disagreement, DOD states that only an economic analysis can 
determine whether build to lease will be less expensive than military 
construction. We believe that in most cases, the desire of a lessor to 
obtain profits from leasing activities and the necessity of the lessor bor- 
rowing at interest rates higher than those charged the U.S. government 
will cause leasing to be more expensive to the US. government than mil- 
itary construction. However, we recognize that special circumstances, 
five of which are listed in this report (see p. 13), can reduce a lessor’s 
cost sufficiently to cause build to lease to be less expensive than military 
construction. Consequently, any economic analysis that finds leasing to 
be the least expensive alternative should describe the special circum- 
stances so that the validity of the analysis can be assessed. 

Finally, DOD stated that we incorrectly characterized the analyses as 
poor because the inappropriate interest rate used in discounting, which 
was responsible for two of the three analyses’ results, was required by 
the Office of Management and Budget. We based our characterization on 
the many types of problems the studies contained, the high frequency of 
these problems, and the major effects of these problems on the studies’ 
principal conclusions. Even had all of these problems been caused by 
directives originating outside of DOD, our characterization of the studies’ b 

quality would not have been changed. 

As you know, 31 USC. 720 requires the head of a federal agency to 
submit a written statement on actions taken on our recommendations to 
the House Committee on Government Operations and the Senate Com- 
mittee on Governmental Affairs not later than 60 days after the date of 
the report and to the House and Senate Committees on Appropriations 
with the agency’s first request for appropriations made more than 60 
days after the date of the report. We are sending copies of this report to 
the Chairmen of these Committees; Chairmen of the House and Senate 
Committees on Armed Services; Secretaries of the Army, Navy and Air 
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Force; Director, Office of Management and Budget; and others upon 
request. 

Sincerely yours, 

Frank C. Conahan 
Director 
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Appendix I 

Department of Defense and Military Services 
Need to Improve Quality of Economic Analyses 
of Foreign Military Family Housing 

Background dependents and choosing the least expensive alternative require the 
analytical tools of economic analysis. The “present value” technique, a 
method used in the analyses of investment decisions, is a decision tool 
that enables the analyst to total estimated future costs incurred over 
many years for each alternative and arrive at a single total estimated 
cost. This makes it possible to compare the costs of various housing 
alternatives even when they are incurred in different years and to iden- 
tify the least costly. 

The value of an economic analysis to decisionmaking depends on how 
well it is done. A poor economic analysis can make a higher cost altema- 
tive appear to be the least costly. The results of the present value tech- 
nique depend critically upon the assumptions made. For example, 
incorrect assumptions about interests rates, depreciation rates on prop- 
erty, and exchange and inflation expectations generally cause inaccu- 
rate results. Such errors can cause the analysis to mislead a 
decisionmaker because the appearance of rigorous analysis lends unwar- 
ranted weight to its conclusion. Thus, it is critically important that 
assumptions be reasonable. In addition, they should be varied in a sensi- 
tivity analysis to give the decisionmaker some idea of whether, or the 
extent to which, a seemingly preferred alternative will hold up under a 
range of other combinations of reasonable assumptions. 

I 

Objectives, Scope, and We made this review to evaluate the U.S. armed services’ economic anal- 

M@h?dology 
yses of foreign housing alternatives. Among the alternatives analyzed 
were leasing, leasing with purchase options’, and military construction. 
During the initial stages of this review, we selected what were then 
recent economic analyses of the costs of housing U.S. military personnel b 
and their families in Europe, one for each of three services. 

1. The Navy’s November 1983 study of housing in Sigonella, Italy. 

2. The Army’s January 1984 study of housing in Bad Kreuznach, 
Germany. 

3. The Air Force’s December 1982 study of housing at Torrejon Air 
Force Base, Spain. 

‘In our July 24, 1986, report (GAO/NSIAD86-113), we discussed the propriety of entering into build- 
tulease agreements with buy-out provisions in foreign countries without specific legislative 
authority. 
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Need to Improve Qnnllty of Economic 
Analyaea of Fore@ lbiilItary Family Ho~lng 

I ’ 

At the start of this review, we expected that considerable resources 
would be necessary to evaluate each analysis, and thus we chose to limit 
our sample to one analysis for each of the three major services. In fiscal 
year 1983, the Department of Defense (DOD) was authorized to lease 
approximately 26,000 housing units in Europe and about 3,000 in all 
other overseas regions. Ninety percent of the average number of leased 
foreign family housing units were located in Europe at that time. 
Because Europe clearly had the largest number of housing units, we 
looked at the economic analyses of European housing. In addition, we 
wanted our sample to be as representative of current U.S. military eco- 
nomic analyses of foreign family housing as possible. These three 
studies were the most recent available, with one exception-the Air 
Force study was the second most current of the five Air Force studies 
we collected, but we chose it because the size of the project was more 
than five times the size of the more recent Air Force study. The Army 
study was the latest of 16; the Navy study was the most recent of the 
five we gathered. 

As an initial step in reviewing each analysis, we identified those eco- 
nomic assumptions which might affect its conclusions. For the Army 
and Navy analyses, we replaced those assumptions that we believed 
were questionable with assumptions we believed to be more reasonable, 
our base case, using data that were readily available when each service 
performed its analysis. We recalculated these two analyses to see if our 
assumptions made a substantial difference to their conclusions. We per- 
formed sensitivity tests on each of these two analyses by using other 
values of our assumptions to determine whether our conclusions varied 
under these different, economic assumptions. We did not recalculate or 
conduct sensitivity tests on the Air Force housing alternatives because 
the Air Force study’s build to lease cost estimate was based on a single 
bid for which we were unable to obtain a replacement bid. Although the 

b 

Air Force study recommended this alternative, it did not appear to be 
financially viable. 

Finally, we looked at the guidance for economic analysis of foreign 
housing issued after our work began by the Deputy Assistant Secretary 
of Defense for Installations to evaluate how this guidance would affect 
the future occurrence and severity of the types of problems we found in 
the three economic analyses. 

Our review was made in accordance with generally accepted govem- 
ment auditing standards. 
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Deparbnent of Defense and Military Services 
Need to Improve Quality of Economic 
Analyses of Foreign INMary Family Housing 

Problems in the 
Services’ Economic 
Analyses 

We found the quality of the three economic analyses to be poor because 
of the large variety of problems they contained, the high frequency of 
problem occurrence, and the effects of these problems upon the major 
conclusions of the studies. Nine types of problems occurred 16 times in 
the three economic analyses. 

1. Inappropriate interest rate used in discounting. 

2. Very limited sensitivity analyses. 

3. No explanation of the special circumstances present for build to lease 
to be less expensive than military construction. 

4. Unrealistically high depreciation rate assumed for U.S.-owned build- 
ings and land. 

6. Use of exchange and inflation expectations far different from those 
widely accepted by professional economic forecasters. 

6. No consideration of the financial viability of a recommended 
alternative. 

7. Use of an inappropriate method to estimate expected maintenance 
costs. 

I I 
I 

8. No rationale with supporting evidence given for the assumption that 
expected utility expenses for military construction were greater than 
those for build to lease. 

9. Unrealistic assumption concerning the relationship between the rental I 
and sale prices of land. 

All but one of the 16 occurrences of these problems had the effect of 
making leasing appear to be more attractive than was warranted. As a 
result of these problems, we believe that the results of all three eco- 
nomic analyses are misleading to decisionmakers. 

. Even though the Navy study concluded that straight leasing was the 
least expensive alternative, our base case and 11 of the 12 cases in our 
sensitivity analysis found lease with purchase to be the least expensive 
alternative. 

. Although the Army study concluded that using housing manufactured 
in the United States and erected in West Germany would cost more than 

Page 12 GAO/NS LUM6432 Overseas Houdng Analyses Mlsleadlng 



Appendix I 
Department of Defense and IbIWmy Services 
Need to Improve Quality of EaonomIc 
Analyses of Foreign Mill- Family Housing 

leasing, but nevertheless recommended this type of housing because it 
was considered to be the only feasible alternative, our base case and 8 of 
10 cases in our sensitivity analysis showed that U.S.-manufactured 
housing was less expensive than build to lease. 

. The Air Force study did not analyze the financial viability of the build 
to lease alternative which it found to be the least expensive. Our anal- 
ysis indicates that this alternative may have been financially unsound 
for the investor. Specifically our analysis indicates that either the rent 
was substantially less than the mortgage payment in the build to lease 
alternative or the lessor had to be able to build housing at much less cost 
than the Air Force estimated for the military construction alternative. 

I 

The results of these three studies should have been questioned when 
build to lease was found to be less expensive than construction. In a 
leasing arrangement, a middleman enters the agreement only if he/she 
expects to make a profit over the years. In addition, to assemble project 
financing, it is extremely likely that the middleman must borrow at a 
higher interest rate than the U.S. government because he/she is a 
greater risk to lenders. As a result, if everything else is equal, the cost of 
leasing should be more expensive to the U.S. government than military 
construction unless special circumstances reduce the lessor’s cost suffi- 
ciently to offset the profit margin and interest rate disadvantages, such 
as (1) the leased housing is of lesser quality, (2) the leased housing 
design is superior to or uses construction methods more economical than 
those used in military construction,2 (3) lessors receive substantial for- 
eign tax advantages which in effect shift some of the cost of the housing 
to the host country, (4) U.S. residency is expected to be short term and 
the expected resale price unfavorable, or (6) labor costs to build leased 
housing are substantially less than for purchased housing. Conse- 
quently, any economic analysis that finds leasing to be a less expensive 
long-term alternative than construction should fully explain the special b 

circumstance(s) present so that the validity of its results can be 
assessed. 

N&y Study The Navy’s Sigonella study considered four alternatives for 200 family 
housing units: (1) lease, (2) lease with purchase in the 6th year, (3) mili- 
tary construction on leased land, and (4) military construction on pur- 
chased land. The Navy’s analysis, which concluded that straight leasing 

21n this special circumstance the obvious question is, what constrains the military construction aker- 
native from using the superior design and/or construction methods? 
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was the least expensive alternative,3 made a number of assumptions 
with which we disagree. We redid this economic analysis using assump- 
tions we believed to be more reasonable and information that was 
readily available when the Navy performed its analysis. We found that 
lease with purchase in the 6th year was the most economical alternative; 
it was also the preferred alternative in 11 of the 12 alternative scenarios 
in our sensitivity analysis. Varying the period of analysis was the only 
sensitivity test performed by the Navy study. No special circumstances 
were presented in the Navy study. 

Four critical assumptions in the Navy study, with which we disagree, 
caused straight leasing to appear to be the least expensive alternative: 
(1) the method of discounting, (2) the formulation of exchange and infla- 
tion expectations, (3) the high depreciation rate on U.S.-owned buildings 
and land, and (4) the relationship between the rental price of land and 
its sales price. 

The study overestimated the attractiveness of straight leasing by dis- 
counting at too high an interest rate. The 10 percent real discount rate 
used in the Navy study was based on the rate prescribed by Office of 
Management and Budget (OMB) Circular A-104.4 The rate prescribed by 
OMB is applied to constant dollar expenditures. (Constant dollars correct 
for changes in the purchasing power of the dollar due to inflation.) In 
contrast, we believe that the U.S. government’s cost of borrowing is the 
appropriate rate at which to discount when conducting present value 
analyses for determining the alternative most cost-effective to the U.S. 
government, Consequently, it is our policy to discount current dollar 
expenditures using the average rate (yield) on Treasury obligations 
which mature during the period of anticipated expenditures. (Current 
dollars do not correct for changes in the purchasing power of the dollar 
due to inflation.) Thus the discount rate prescribed by OMB comparable 
to that which we recommend is 10 percent plus the expected rate of 
inflation. Since the U.S. government’s market rate of interest is usually 
only a few percentage points higher than expected inflation rates, OMB'S 
prescribed policy imposes an interest rate for government decision- 
making that substantially exceeds market values. 

. 

3The Navy included a buy-out provision in the lease it signed in January 1984 as a result of a direc- 
tive from the House Committee on Appropriations; the committee in August 1982 stated that it did 
not intend to approve any new foreign lease agreements costing more than $12,000 per housing unit 
per year unless they contained options to purchase. 

4The Navy study complied with DOD Instruction 7041.3 of October 18,1972. This DOD instruction 
translated the 7 percent after tax real interest rate prescribed by OMB Circular A-104 into a 10 
percent before tax real rate. 
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I 

The Comptroller General’s May 19, 1983, letter to the Director, OMB, 

explained our policy on discounting and suggested changes to OMB Cir- 
cular A-104 which would require executive agencies to discount using 
this method.6 To date, OMB has not revised this circular, although it has 
drafted a revision which specifies a method of discounting compatible 
with the method we recommended. However, until the revision is effec- 
tive the services are required to continue discounting differently than 
we suggest, although when DOD considers long-term leasing for aircraft 
and naval ships, it is currently required by OMB and the Treasury to dis- 
count current dollar expenditures with market rates of interest charged 
the Treasury (plus l/8 percent).6 

The Navy analysis discounted the expected constant dollar expenditure 
streams with a real interest rate of 10 percent, a rate substantially 
greater than the 5.3 percent real interest rate the U.S. government was 
then charged. Thus, the relative cost of straight leasing was underesti- 
mated because too high an interest rate reduces costs late in the period 
more than it does those early in the period, and straight leasing is the 
alternative with the greatest percentage of its costs occurring late in the 
period of analysis. 

The exchange and inflation expectations of the study also made straight 
leasing appear to be more attractive than was warranted. With prices 
measured in dollars, the study assumed that the inflation rate of Italian 
goods would be 6-l/2 percent a year lower than the inflation rate on 
U.S. goods.7 This expectation is markedly different from those of the 
three major econometric forecasting firms in the United States. On 
average, they expected inflation on Italian final goods and services to 
equal the inflation on American goods when the prices of each country’s 
final goods and services are measured in dollars. Additional support for 
the lower inflationary forecasts of these firms is provided by the (rela- b 

tive version of the) principle of Purchasing Power Parity, which is 

eThii letter is reprinted in mroved Analysis Needed to Evaluate DOD’s Proposed Long-Term Leases 
of Capital Equipment, Appendix VII (GAO/PLRD83-84), June 28,1983. 

%ee “Joint OMB and Treasury Guidelines to the Department of Defense Covering Lease or Charter 
Arrangements for Aircraft or Naval Vessels,” Get. 31, 1984. 

‘The study assumed that in the long-run U.S. inflation would average 9 percent a year, Itallan (llla) 
inflation would average 16 percent a year, and the lira would depreciate against the dollar at an 
average rate of 11.26 percent a year. The study was ambiguous on how it calculated these expecta- 
tions but implied that they were obtained by analysis of the prior 8-year period. At the tlme of the 
study, the three major U.S. econometric forecasting fums (Chase Econometrics, Data Resources Inc., 
and Wharton Econometric Forecasting Associates) had long-run forecasts, on the average, of 6.3 per- 
cent a year for U.S. inflation, 10.4 percent a year for Italian inflation, and the lira depreciating 
against the dollar at a rate of 4.8 percent a year. 
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believed by many economists to hold over long time periods. This prin- 
ciple states that the relative purchasing power of one currency com- 
pared to another will be maintained over time. Thus in the specific case 
of the United States and Italy, this principle requires the exchange rate 
to adjust so that, when prices are measured in dollars, the average infla- 
tion on Italian goods approximates that on American goods during a 
period as long as the study’s period of analysis. If either of these two 
forecasting methods more acceptable to the economic forecasting profes- 
sion had been used, expected Italian inflation would have been rela- 
tively higher than the study assumed. Consequently, straight leasing 
would have appeared to have been less attractive than the study esti- 
mated because higher inflation rates affect costs late in the period more 
than costs earlier in the period of analysis, and this alternative has the 
highest percentage of its costs late in the period of analysis. 

The study also overestimated the desirability of straight leasing by 
assuming that the real value to the United States of the land and struc- 
tures it owns will be zero at the end of the 30-year period of analysis. 
This is equivalent to loo-percent real depreciation over the 30 years. 
This contrasts with the 32-percent real depreciation over 30 years for 
U.S. private residential housing (1.28 percent a year, declining balance) 
estimated by Wykoff and Hulten’s extensive study of depreciation for 
the Treasury.* The Navy study assumed depreciation that is also much 
higher than the 1.7 percent a year depreciation rate for structures and 
1.6 percent a year appreciation rate on land currently mandated by 
guidance issued by the Office of the Secretary of Defense (OSD). The 
Navy study was performed before this guidance was issued. This OSD 

guidance requires 40-percent real depreciation for structures and 66- 
percent real appreciation for land over 30 years. 

The relevant cost concept for determining which alternative is least 
expensive is the “cost of use” during the period of analysis. Measuring 
all cost concepts in present value, the cost of using a property during the 
analysis period equals the total cost of the property minus the value to 
the United States of this property at the end of the period of analysis, 
its residual value. The study justified its assumption of zero residual 
value by arguing that the government of Italy does not believe that the 
Bilateral Infrastructure Agreement of 1964 requires it to purchase these 
facilities. The study therefore implicitly assumed that the United States 

*Wykoff, Frank E. and Hulten, Charles R., Tax and Economic Depreciation of Machinery and Equip 
ment: A Theoretical and Empirical Appraisal, U.S. Treasury, Office of Tax Analysis, Phase II Report, 
July 26,1979. (Wykoff and Hulten obtained this estimate of residential housing for the Treasury by 
averaging all professionally recognized estimates then current.) 
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could neither sell the land and buildings to the government of Italy or to 
a private party nor could it use this property after the period of anal- 
ysis. We believe that this is unlikely to happen, and consequently this 
assumption biases the Navy’s results toward preferring straight leasing 
by overestimating the use costs of the other three alternatives. Even if 
the Navy no longer needed this housing, we believe the U.S. government 
would be able to sell this U.S.-owned property. Lack of a guarantee of 
sale in this agreement does not imply that the U.S. government is 
unlikely to use these facilities after the period of analysis or, barring 
that, the government of Italy is unlikely to purchase the housing and 
land itself or to allow a private party to purchase them. 

Consequently, in our analysis we assumed there will be no real deprecia- 
tion on land and a 1.5 percent a year declining balance real depreciation 
rate on structures in our base case. (See footnote a of table I. 1.) The 
Navy study stated that its results were contingent upon the political risk 
argument but did not test this assumption in a sensitivity analysis; con- 
sequently a decisionmaker would not know the degree to which Navy’s 
results were affected by this assumption. We tested the effect of 
assuming zero residual value on our results and found that, in and of 
itself, this assumption did not change our results0 

The study overestimated the attractiveness of straight leasing and mili- 
tary construction on purchased land by assuming that annual land rent 
for the other two housing alternatives (lease with purchase in the 5th 
year and military construction on leased land) would be 15 percent of 
the land’s market price. No rationale was given for this assumption. If 
land is treated as a capital good with a zero real rate of depreciation and 
it is assumed that land prices inflate at the same rate as other goods and 
services, then a leading theory of investment implies that the annual b 
rental price of land divided by its sales price equals the real interest 
rate, a rate that was substantially less than 15 percent at the time of the 
Navy study.10 If land prices are expected to inflate faster than the prices 
of other goods and services, then the annual land rent divided by the 
price of land would be even lower than the real interest rate. At the time 
of the Navy study, estimates by the three major U.S. econometric fore- 
casting firms of the real interest rate averaged 5.3 percent. Conse- 
quently, this assumption by the Navy caused straight leasing and 

‘The zero residual value assumption reduces the cost advantage of lease with purchase over straight 
leasing to $0.68 million from the $1.92 million cost advantage of our base case in table I. 1. 

*‘Hall, Robert E. and Jorgenson, Dale W., “Tax Policy and Investment Behavior,” American Economic 
Review June 1967, pp. 391414. -1 
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military construction on purchased land to appear relatively more 
attractive than was warranted because it caused the rental costs of land 
for the other two alternatives to be overestimated. 

We analyzed the four housing alternatives in the Navy study. We altered 
a number of assumptions with which we disagreed but continued to use 
certain basic information contained in the study. Table I. 1 presents our 
base case results, those of the Navy study, and the results of our sensi- 
tivity analysis when the period of analysis is 30 year&l’ In our base 
case, we found lease with purchase to be the least expensive and 
straight leasing to be the most expensive, just the opposite of the Navy’s 
results. In 11 of 12 cases in our sensitivity analysis, lease with purchase 
continued to be the least expensive altemative.12 

“The Navy study had two periods of analysis, 10 years and 30 years, and found no nqior differences 
between them. 

12We used 31 different periods of analysis that differed only in their ending dates. The ending dates 
were all between 20 and 60 years after they began. The results of our analysis reported in table 1.1 
are representative of our results from these other periods of analysis. 
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Table 1.1: Estimated Cost of Sigonella Housing AlternatIves (Present Value Measured in 1984 Dollars; Assumes 30 Years of Use.) 
Dollars in milkons ~-. - -- 

Construction on 
Purchased 

Care Dlfferlng assumption from bare case 
Stra@,h, Leare wlth 

purchase Leased land land 
Navy rtudy Many. $9.26 $12.18 $11.29 $11.31 - . . ..---- -.- ~- 
GAO base ca1)e None 19.67 17.75 18.61 1863 

Senoltlvlty case 
1 Interest rate - 2% higher 
2 Interest rate = 2% lower .._. ._ _. . .- 
3 Land rent - 6% current selling price 
4 Land rent - 4% current selling price .._._. .._~~. -. .- ~._____ 
5 Dollar inflation - 3% per year higher 

-.- 
-....- 

6Q + Dollar inflation - 3% lower per year 

7~: Lira inflation = 3% per year higher -_-.-•. ..~ ~...-- ~~-__ 
8 Lira inflation - 3% lower per year .._ . . .._. -. 
9 / Real depreciation rate on structures = 1.75% per 

year declining balance ---..~*~-..----.-~--~~- 
10 Real depreciation rate on structures = 1.28% per 

year declining balance __-,. .-.--... .--.--~ 
11 Rent 20% greater -.4---- 
12 ~ Rent 20% less 

16.30 16.14 16.98 17.06 
24.31 19.60 20.41 20.32 

19.67 17.82 1866 18.63 
19.67 17.69 18.56 18.63 

27.50 20.50 21.22 21.03 
14.96 15.49 16.33 16.44 

19.35 17.60 18.48 18.50 
20.00 17.91 18.75 18.76 

19.67 17.84 18.71 18.72 

19.67 17.68 18.52 18.54 
22.00 18.40 18.67 1863 

17.33 17.11 18.56 18.63 

aThe following important assumptions differentiate GAO’s base case from the Navy study. (1) We dis- 
counted current dollar expenditures with an average yield on Treasury obligations, 11 .ll% at the time of 
the Navy study, which implies a real yield of approximately 5.3 percent. The Navy study discounted 
constant dollar expenditures withe high nonmarket real yield of 10 percent. (2) We assumed there is 
no real depreciation on land and a 1.5% per year declining balance real depreciation rate on structures; 
thus 30 years later, structures would be worth 64% of their original real cost. The Navy assumed that 

I neither the land nor the structures have a residual value to the U.S. government. We chose a somewhat 

, higher rate than the Treasury estimate of 1.28 percent per year declining balance because the Treasury 
estimate has a significant number of owner-occupied homes while these homes will not be owner-occu- 
pied. (3) We averaged exchange rate growth and inflation forecasts of the three major U.S. econometric 
forecasting services that were available at the time of the Navy study. When we needed forecasts fur- 
ther in the future than any of these services provided, we assumed (a) an annual inflation rate equal to 
the average rate during the most future lo-year period forecast by the service(s) and (b) that the 
exchange rate adjusted so that the principle of Purchasing Power Parity continuously held. The Navy 
study implies that the forecasts it used were based on its analysis of the prior 8 years. (4) We assumed 
annual land rent to be 5.3% of current selling price, while the Navy study assumed it to be 15%. 

bOur only case for which lease with purchase is not the least expensive alternative. 

Ariny Study The Army’s Bad Kreuznach study considered three alternatives for 100 
family housing units: (1) economy housing-families rent private 
housing in this rural German community and receive housing 
allowances, (2) construction- housing manufactured for the Army in 
the United States and then shipped and erected in Germany, and (3) 
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build to lease-a private firm builds and rents this housing to the Army. 
Economy housing and build to lease were not feasible according to the 
study. The local German economy has a very tight housing market, so 
economy housing is unavailable. Private investors have been unwilling 
to finance the build to lease alternative due to then new German tax 
laws. Consequently, there was no need for the Army study to perform a 
present value analysis because military construction was the only fea- 
sible alternative; however, it made a present value analysis for all three 
alternatives and found economy housing to be the least expensive and 
construction the most expensive. 

To evaluate the Army’s economic analysis, we made a present value 
analysis of the three housing alternatives using assumptions we believed 
to be more reasonable and information that was readily available when 
the Army performed its analysis. In contrast to the Army study, we 
found build to lease to be slightly more expensive than construction in 
our base case. In 8 of the 10 cases in our sensitivity analysis, construc- 
tion continued to be less expensive than build to lease. Economy housing 
continued to be the least expensive alternative, except for two sensi- 
tivity cases. 

The Congress required the Army to purchase manufactured housing in 
the United States and then ship it to and erect it in West Germany rather 
than use conventional construction methods in which housing is built on 
the site.13 We estimated that conventional construction methods would 
have been $400,000 less expensive, using a period of analysis of 26 
years. 

Three assumptions in the Army study with which we disagree made the 
construction alternative appear to be more expensive than build to I 
lease: (1) the method of discounting, (2) the method of determining 
maintenance costs, and (3) the estimates of utility expenses. 

Another assumption implicit in the Army study with which we disagree 
tended to decrease the Army’s estimated cost of the construction alter- 
native and increase the estimated cost of build to lease-the implicit 
expectation that German residential construction would appreciate in 
price approximately 3 percent a year faster during the 26-year period of 
analysis than would German goods and services in general. 

13The fiscal year 1984 Military Construction Authorization Act (P.L. 98-l 16, Oct. 11,1983) requires 
that at least 90 percent of new military construction housing in a foreign country be housing manu- 
factured in the United States. 
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The first three assumptions, as a group, had a larger effect upon the 
Army study than did this last assumption. 

The Army study overestimated the attractiveness of economy housing 
and build to lease by discounting at too high an interest rate. It dis- 
counted constant dollar expenditures using a real interest rate of 10 per- 
cent, although real interest rates on Treasury obligations were 
substantially less. The Army study discounted just as the Navy study 
did, and for the same reasons as the Army study caused straight leasing 
to appear to be more attractive than it was. This use of too-high an 
interest rate caused build to lease and economy housing costs to be 
reduced more than construction’s because too-high an interest rate 
lowers costs incurred late in the period relatively more than those ear- 
lier in the period and these two alternatives have larger percentages of 
their costs late in the period of analysis. 

The Army study assumed that the cost of construction, the residual 
value of the military construction alternative, and the build to lease 
rental payments would increase in price approximately 3 percent a year 
faster than would German goods and services in general. No justification 
was given or sensitivity tests performed on these assumptions. 

The appropriateness of this assumption depends upon whether or not it 
was reasonable to expect that, during the 26-year period of analysis, 
German residential construction would escalate in price 3 percent a year 
faster than would German goods and services in general. We looked at 
historical residential construction prices as well as those for goods and 
services in general in 17 Organization of Economic Cooperation and 
Development (OECD) member countries, including Germany and the 
IJnited States. We also averaged the long-term forecasts of German resi- 
dential construction inflation relative to German goods and services in b 

general predicted by the three major U.S. econometric forecasting firms 
at the time of the Army study. Using each of these methods, we con- 
cluded that the Army’s implicit expectation of 3 percent a year addi- 
tional inflation for German residential construction was unreasonably 
high. 

Between 1970 and 1982, the longest period for which residential con- 
struction prices were readily available for many OECD countries, the 
average inflation rate for 17 of these countries, including West Germany 
and the United States, was 0.96 percent a year higher for residential 
construction than for goods and services in general. During this period, 
West Germany’s construction inflation exceeded that of its aggregate 
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goods and services by 0.90 percent per year; the corresponding West 
German figure for the 19year period from 1964 to 1983 was 0.93 per- 
cent a year. 

The three U.S. econometric forecasting firms also expected less addi- 
tional inflation for German residential construction than the Army 
assumed in its study’” -only 0.99 percent a year on the average from 
1984 to 2000. 

The Army study’s implicit expectation of unreasonably high additional 
inflation for German residential construction caused the cost of build to 
lease to be substantially higher than was warranted and the cost of mili- 
tary construction to be substantially lower. Economy housing was unaf- 
fected because none of its costs were affected by this assumption. This 
assumption increased the total cost of build to lease because it increased 
rental payments for this alternative. Because construction occurs only 
during the first 3 years of the period of analysis, this assumption of 3 
percent a year additional German residential construction inflation 
increased construction costs of the military construction alternative rel- 
atively little. In contrast, since the residual value is measured for the 
end of the period of analysis, this excessive rate of relative inflation 
over many years greatly increased the resale price of the building and 
thereby the residual value. This large increase in residual value lowered 
the use cost of the military construction alternative substantially more 
than the slightly higher construction cost increased this alternative’s 
total use cost. We measured the effects of this assumption upon the base 
case (see table 1.2) of our analysis of the three housing alternatives. This 
assumption of 3 percent additional inflation increased build to lease 
costs by $1.69 million and decreased the total use cost of military con- 
struction by $1.42 million when the period of analysis was 26 years. 

The study estimated that maintenance and repair costs for construction 
would exceed those for build to lease. Without good evidence to the con- 
trary, we believe it is reasonable to assume that the expected mainte- 
nance and repair costs for the two alternatives are essentially equal 
because the U.S. government is responsible for such costs under both 
alternatives. The construction maintenance and repair cost schedule was 
calculated from the Army’s fiscal year 1983 average maintenance and 

“Wharton Econometrics Forecasting Associates and Data Resources Inc. forecast 10 and 11 year 
periods, respectively. Chase Econometrics forecast a 16-year period. Therefore to calculate an 
average forecast for these firms, we extended the forecasts of Wharton and Data Resources to a 16- 
year period, assuming that had they forecast for the entire Is-year period, differences in the three 
firms’ forecasts would have continued at the same level. 
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repair cost for all of its 30-year old, on-post housing units, while the 
build to lease schedule was calculated from the Army’s 1983 average 
maintenance and repair costs for lo-year old build to lease units. Thus, 
each cost schedule estimate was calculated from a single data point, but 
each data point differed from the other, not only in that one was for 
build to lease and the other was not but also in the buildings’ ages. Since 
older buildings generally have greater maintenance and repair costs 
than newer buildings, the study’s claim that maintenance and repair 
costs for construction can be expected. to be greater than for build to 
lease is not justified by the evidence. The Army study’s use of this 
assumption made the build to lease alternative appear to be relatively 
more attractive than was warranted. 

In the Army study, costs for the same utilities based upon the same 
square footage of housing were estimated to be 19 percent greater for 
the construction alternative than for build to lease. No rationale was 
given for this assumption. We believe that the utility costs should be 
assumed to be the same for both alternatives unless a good rationale 
with supporting data is provided. 

The sensitivity analysis performed by the Army study was very limited. 
The study varied only two of the six variables that we varied in our 
sensitivity analysis.16 

To evaluate the Army’s economic analysis, we analyzed the three 
housing alternatives in the Army study, even though only the construc- 
tion alternative appeared to be feasible. We changed the major assump- 
tions in the study with which we disagreed; we also performed a 
sensitivity analysis, using data that was readily available at the time the 
study was performed. Table I.2 presents the results of our base case, 
those of the Army study, and those of our sensitivity analysis when the b 

period of analysis is 26 years. I6 In our base case and in 8 of 10 cases in 
our sensitivity analysis, build to lease was more expensive than con- 
struction, just the opposite of the Army study’s conclusion. 

‘?he Army study varied the period of analysis; it also calculated the effect of 100 percent deprecla- 
tion. The rest of its sensitivity analysis answered the question: How much of a percentage (1) increase 
in the rent of build to lease or (2) increase in rent as well as maintenance and repair of build to lease 
or (3) decrease in building costs of the military construction alternative were necessary for it to be 
less expensive than build to lease? 

leWe used 31 different periods of analysis which differed only in their ending dates. The ending dates 
were all from 20 to 60 years after they started. Our results for the 26-year period of analysis ln table 
I.2 are representative of our results for these 30 other periods of analysis. 
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Table 1.2: Estimated Coot of Bad Kreutnach Housing Alternatives (Present Value Measured in 1984 Dollars; Assumes 25 Years of 
Use.) 
Dollars in millions 

Case Differing assumption from base case Construction 
Bulrdto- 

lease Economy 
Army study 
GAO base case 

Many’ -_-- .___ 
None 

$9.55 $7.09 $5.82 
10.05 11.72 8.44 

Sensltlvlty case 
1 

-____ -___~~~- 
Interest rate = 2% hiaherb 10.00 9.70 7.14 

2 Interest rate - 2% lower 9.84 14.43 10.17 

3 Dollar inflation - 3% higher per year 9.29 16.67 11.19 -- _______ _~~ ~. -.. 
4 Dollar inflation = 3% lowerb per year 10.02 8.71 6.58 
5 Mark inflation = 3% higher per year 10.05 11.48 8.44 ~-~- j---- ~~ ~~ 
6 Mark inflation = 3% lower per year 10.04 11.98 844 
7 Additional residential construction inflation 1% per year 

hiaher 9.43 12.51 844 

8 Additional residential construction inflation 1% per year 
lower 10.53 11.03 844 __.-__ t-... -.. -.--.. -. 

9 Real depreciation rate on structures = 1.75% a year 
declinina balance 10.11 11.72 844 

10 Real depreciation rate on structures = 1.28% a year 
declining balance 9.83 11.72 8.44 

I 

‘The followrng important assumptions distingursh our base case from the Army study: (1) We dis- 
counted current dollar expected expenditures with the average yield on outstanding Treasury obliga- 
tions at the time of the Army study of 10.88% implying a real interest rate of approximately 5.1%; the 
Army study discounted constant dollar expenditures withthe high m yield of 10%. (2) We averaged 
forecasts, available at the time of the Army study, by the three major U.S. econometric forecasting firms 
for additional German residential construction inflation (see footnote 14). Because we needed a forecast 
beyond the year 2000, the last year any of these firms forecast, we obtained it by assuming that the 
average forecast of these firms for the period 1991 to 2000 continued thereafter. We obtained a forecast 
with an average additional German residential construction inflation rate of 1 .Ol% per year over a 25. 
year period of analysis compared to the Army study’s approximately 3% per year. (3) The Army study 
assumed that maintenance and repair costs were much more expensive and utility costs 19 percent 
more expensive for construction than build to lease; we applied the same estimates of these two costs 
to each of these housing alternatives. 

bCases for which the milrtary construction alternative is not less expensive than build to lease 

Air: Force Study The Air Force’s Torrejon study considered three alternatives for 800 
family housing units: (1) build to lease, (2) construction, and (3) con- 
tinue to lease marginally adequate housing. Two discounting methods 
were used-on? discounted constant dollar costs with a real interest 
rate of 10 percent, which was substantially greater than the approxi- 
mately 6.26 percent real interest rate then charged the US. government; 
the other discounted current dollar costs with an interest rate approxi- 
mately 1.3 percent less than the financial markets were then charging. 
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Only the interest rate was varied in the sensitivity analysis. Both 
methods of discounting found build to lease the least expensive and the 
continued leasing of older housing the most expensive. No special cir- 
cumstance was given to explain the study’s finding. The study unequiv- 
ocally recommended the build to lease alternative, and 2 weeks later a 
build to lease contract obligating the same rental payments as those 
assumed in the study was signed. 

The lessor had not obtained financing 6 months after the lease was 
signed, and the lease was amended, with the U.S. government obligated 
to higher rental payments.17 In October 1984, the Air Force terminated 
the lease agreement because the lessor still had not obtained the neces- 
sary financing. Currently the Air Force plans to solicit new bids for the 
project. 

The major problem with the study is that it did not analyze the financial 
viability of the build to lease alternative. Our analysis indicates that this 
alternative may have been financially unsound for the investor. Specifi- 
cally our analysis indicates that the rent assumed for the “build to lease 
alternative” would not be sufficient to pay the mortgage on the esti- 
mated building costs of the “construction alternative”-thus either (1) 
the cost of building the “build to lease alternative” was substantially 
less than that estimated for the “construction alternative” or (2) the 
“build to lease alternative” was not financially viable. We demonstrate 
this conclusion by presenting results from our analysis in table 1.3. Nine 
cases are presented in the table using three different lengths of time for 
the mortgage and three different percentages of owner financing. In all 
nine cases, the rent is clearly insufficient to sustain a large enough mort- 
gage for the build to lease alternative to be financially viable when (1) 
build to lease construction costs are equal to those estimated by the Air 
Force for the military construction alternative, (2) the mortgage interest 

1, 

rate is equal to the market rate expected, on average, by the three major 
U.S. econometric forecasting firms at the time the Air Force study was 
performed, and (3) all rental payments are used to pay the mortgage. 
Since the lessor has costs in addition to mortgage payments, this last 
assumption causes our analysis to overestimate the size of the mortgage 
sustainable by the rent and therefore underestimate the degree to which 
this alternative is under-financed. Not addressing the financial viability 
of build to lease caused the study’s results to be biased toward choosing 
this alternative. We were unable to redo the Air Force analysis because 

“This took the form of setting up a fiied schedule of lease paymenta in Swiss francs, a currency that 
all three m@or econometric forecasting services expected to appreciate againat the dollar. 
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we were unable to obtain information on a viable substitute build to 
lease bid in place of the single bid upon which the Air Force estimate 
was based. 

Table 1.3: Under-Financing of Torrejon 
Build to Loroe Construction Coop - 

Duration of mortgage 
(years) 

(Percent of construction coat) 
Owner Undor- 

financina ‘E%$ Hnrncing 

I I 

12 5 49.1 45.9 

22 5 63.0 32.0 

32 5 68.8 26.2 

12 10 49.1 40.9 

22 10 63.0 27.0 

32 10 68.8 21.2 

12 20 49.1 30.9 

22 20 63.0 17.0 

32 20 68.8 11.2 

‘The total of owner financing, mortgage financing, and under financing is 100% of the construction cost. 

bMaximum mortgage size sustainable by rental payments assumed by the Air Force study for build to 
lease. 

Another problem with the Air Force study is that it caused straight 
leasing of marginally adequate housing to appear more attractive than 
was warranted because it did not calculate the residual value of the two 
other alternatives. In this way, the Air Force implicitly assumed 100 
percent depreciation over the period of analysis for the land and struc- 
tures. The United States had ownership rights in these two other alter- 
natives, and therefore each had positive residual value. Consequently, 
the study overestimated the “cost of use” of the build to lease and mili- 
tary construction alternatives. The Air Force stated in its study that it 
knew that the residual value of these two alternatives differed from the . 
zero residual value for the continued leasing of marginally adequate 
housing but gave no justification for ignoring the residual values in its 
procedure. 
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Ablysis of Recent The House Committee on Appropriations in June 1984 directed OSD to 

Guidance From the 
develop and implement a methodology based on realistic assumptions 
for use in economic analyses of foreign housing lease agreements. The 

Office Of the secretw 
stated purpose of this directive was to increase the realism and consis- 

of Defense tency of these analyses .I8 In response, the Deputy Assistant Secretary of 
Defense for Installations issued guidance for economic analysis of 
leasing overseas family housing in September 1984. (See app. II.) The 
OSD action officer for this guidance believes it to be the only guidance 
issued by OSD on this subject in more than 10 years. We found that this 
guidance would have lessened the severity of only one of the nine types 
of problems, the high depreciation rate on buildings and land, that we 
found in the three studies and would have eliminated at best one other, 
the very limited sensitivity analyses, had it been in effect when these 
analyses were performed. The guidance addresses only two other prob- 
lems. Consequently, we believe this guidance will improve only slightly 
the quality of the economic analyses of overseas housing. 

I 
I 

The OSD guidance substantially lowers the depreciation rate on buildings 
to 1.7 percent a year, declining balance, a level reasonably close to esti- 
mates in several professionally recognized studies of residential housing 
in the United States. It also requires analysts to assume a real apprecia- 
tion rate on land of 1.6 percent a year. It requires that these rates be 
used apparently without exception. Had this guidance on depreciation 
been in effect when the three studies were performed and had the ser- 
vices issued identical instructions and otherwise ensured that this guid- 
ance was followed, we believe the problems with too-high depreciation 
rates used in the Navy and Air Force studies would not have occurred. 
However, because. OSD guidance does not tell the services when or how to 
account for political risk in calculating residual value, we believe it is 
incomplete. Unless additional OSD guidance is issued on accounting for 
political risk in computing residual value, we foresee two types of errors 
occurring. 

1. If the analysts ignore political risk when this risk is large enough that 
it should not be ignored, the analysis will overestimate residual value. 
For example, if the political risk of loss of base rights is very high, then 
it should be reflected in a higher depreciation rate for structures and 
lower appreciation rate (or greater depreciation rate) for land and thus 

%ee H. R. Rep. 98-860, June 20,1984, p. 67, which accompanied the 1986 Military Ccmstruction 
Appropriations Bill (H.R. 6898,98th Congress). The Senate Appropriations Committee agreed with 
the Howe Committee that DOD needed to continue to refine and implement a consistent methodology 
for these economic analyses of the cost of foreign housing. See S. Rep. 98667, July 26,1984, pp. 47 
and 48. 
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lower residual value. This type of error is likely to occur when a service 
follows recent OSD guidance exactly. 

2. If the analysts overestimate political risk, they may underestimate 
residual value. For example, the Navy accepted what we believe to be a 
faulty political risk argument in its study, resulting in an estimate of 
zero residual value (loo-percent depreciation) for U.S.-owned buildings. 
This type of error could occur when a service formally or otherwise 
institutes its own policy on how to handle political risk. 

While precise measurements of political risk may not be available, it is a 
real phenomenon that should be addressed. Consequently, 06D should 
include explicit instructions on when and how to incorporate political 
risk in estimates of residual value and should require that when residual 
value is lowered by political risk considerations, political risk must be 
varied in the sensitivity analysis. 

OSD guidance would not have eliminated the problem of discounting with 
an inappropriate interest rate in the three economic analyses. The guid- 
ance requires that the present value analysis be done in two ways: (1) 
discount constant dollar expenditures with a real interest rate of 10 per- 
cent, which was done in all three analyses, and (2) discount current 
dollar expenditures with a 10 percent nominal interest rate, which the 
Air Force analysis also did.lQ Since neither method requires that the dis- 
counting use the market rate of interest, each method biases the anal- 
ysis-toward leasing when the interest rate used is higher than the 
market rate and toward the construction alternative when it is lower. 
Even if the two interest rates used bracket the market rate, the differ- 
ence between them will probably be quite large if history is any guide 
and substantial imprecision will be introduced into the analysis. 

We also believe that OSD guidance will not improve inflation and 
exchange rate expectations in future analyses for the following reasons. 

l It requires analysts to use unrealistic exchange rate expectations 
because it requires them to assume that throughout the 25year period 
of analysis the exchange rate will remain constant at a level previously 
forecast by DOD when it formulated its budget request for the current 
fiscal year. The period of analysis is so long that significant changes in 

“This second method of discounting is not consistent with OMB Circular A-104 which DOD has inter- 
preted to mean the first method of discounting. A waiver to Circular A-104 has been granted for the 
analyses of the leasing of naval ships and aircraft (see pp. 19-20). 
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the exchange rate should be expected. As a result, future analyses will 
use expected exchange rates which could significantly differ from that 
of professional forecasters particularly when, as often occurs, the 
expected inflation rate of US. goods and services significantly differs 
from the expected inflation rate of foreign goods and services. 
It is too general on inflation expectations. It gives no instructions on 
which foreign inflation indices or US. inflation index to use when calcu- 
lating expenditures other than rent. 
It is confusing on inflation expectations. An instruction on estimating 
future rent increases states, “Estimates for lease renewal will escalate 
previous term lease costs by the OSD/OMB overseas inflation indices.” 
The action officer for this guidance said that the inflation indices 
referred to are series which have been identified by the Director for 
Plans and Systems in DOD’s Office of the Comptroller (who is responsible 
for creating DOD'S price and inflation series from OMB economic assump- 
tions) as domestic (not foreign as the name seems to imply) price escala- 
tion series. We believe that in this circumstance, foreign price escalation 
series (sometimes modified by exchange rate expectations) should be 
used. 

The oSD guidance could lessen the problem of nonexistent or very lim- 
ited tests in the sensitivity analysis. However, it is too general to totally 
remedy this problem. Had the guidance been in effect when the three 
analyses were performed, it is likely that some sensitivity tests which 
should have been performed would not have been performed while 
others would not have been performed correctly. The guidance requires 
that these sensitivity tests vary inflation rates, exchange rates, rents, 
and any other variable which would significantly affect the analysis. 
The analyst is required to find the point at which a new value of the 
variable changes the result of the analysis. 

Since each of the three analyses had at least two important assumptions 
we view to be in error, which do not appear to be the result of explicit 
written guidance, we believe that OSD guidance needs to be more spe- 
cific. For sensitivity tests, analysts should be specifically required to 
vary interest rates and the length of the period of analysis in addition to 
expected inflation and exchange rates already explicitly required in the 
guidance. Also, analysts should be required to vary a country’s expected 
inflation and exchange rates so that the relative amount of purchasing 
power of each country’s currency is approximately constant over long 
periods of time, the principle of Purchasing Power Parity. We believe it 
is important to know the time range over which results hold; conse- 
quently OSD guidance should require that each new assumed value tested 
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in the sensitivity analysis be tested under a broad range of time periods 
of analysis. 

The requirement that, in the sensitivity analysis, the analysts determine 
the point at which a variable will change results relieves them of the 
burden of determining a likely range for the variables but results in at 
least two other problems. First, this method transfers the responsibility 
of determining the probable range of future values of the key variables 
from the analysts to the readers/decisionmakers of the economic anal- 
yses, who may have less training and experience than the analysts in 
making judgments of this type about the future. Second, where there are 
more than two alternatives, there can be more than one point at which 
an alternative becomes the least expensive. These additional switching 
points may not be determined by the analysts, and as a result insuffi- 
cient information may be provided to the decisionmaker. Suggesting 
likely ranges of future variables’ values for the sensitivity analysis or 
giving instructions on how to determine these likely ranges for each 
explicitly listed variable would also improve OSD guidance. 

A final problem with OSD guidance on sensitivity analyses is its require- 
ment that rent always be tested. We believe that rent and other vari- 
ables should be varied in the sensitivity analysis when they add useful 
information and not varied when they do not. When rent is based on an 
estimate of the market price (as it was in the Navy study) or on a bid 
which in turn depends on factors other than expected inflation or 
exchange rate movements (for example a cost-plus type of bid), then 
explicitly varying rent adds useful information to the analysis and 
should be done. However, if rent solely depends on a financially viable 
fixed-price bid or will vary only due to inflation or exchange rate move- 
ments, then we believe that explicitly varying rent does not add enough 
useful information to warrant doing. Varying rent and other variables 
always complicates the sensitivity analysis. The risk is that if too many 
tests are made in the sensitivity analysis, a decisionmaker may be 
unable to distinguish those that are important from those that are not. 

housing we reviewed. These nine problems, as a group, were important 
enough to change major conclusions of each study. All but one of the 16 
occurrences of these 9 problems had the effect of making leasing appear 
more attractive than was in fact warranted. 
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Cur June 28,1983, report evaluating the long-term leasing of naval 
ships and aircraft and the Comptroller General’s May 19, 1983, letter to 
the Director of OMB (see pp. 14 and 16) noted that when the present 
value method is used to evaluate the future costs of the US. govern- 
ment, these future costs should be discounted with an interest rate that 
reflects the US. government’s cost of borrowing. In the June 1983 
report, we recommended that these anticipated U.S. government 
expenditures be measured in current dollars and discounted with the 
average interest rate (yield) on outstanding Treasury obligations that 
mature during the time period of anticipated expense. Each of the three 
analyses used a very different method from our recommended 
approach. All used the discounting method based on that prescribed by 
OMB and one also used an additional method. OMB has drafted a revision 
to its discounting guidance which appears compatible with the method 
we recommend. The latest guidance from OSD concerning the economic 
analyses of foreign housing still requires use of very different methods 
of discounting from that which we have recommended.20 

We found eight other types of problems occurring in the three economic 
analyses. 

Very limited sensitivity analyses. 
No explanation of the special circumstance(s) present for build to lease 
to be less expensive than military construction. 
Unrealistically high depreciation rate assumed for U.S.-owned buildings 
and land. 
Use of foreign exchange and inflation expectations far different from 
those widely accepted by professional economic forecasters. 
No consideration of the financial viability of a recommended 
alternative. 
Use of an inappropriate method to estimate expected maintenance costs. 
No rationale with supporting evidence given for the assumption that 
expected utility expenses for military construction were greater than 
those for build to lease. 
Unrealistic assumption concerning the relationship between the rental 
and sale prices of land. 

All but one of the 16 occurrences of these 9 problems had the effect of 
making leasing appear to be more attractive than was warranted. 

200MB and Treasury now require DOD to use our recommended discounting method in DOD’s eco- 
nomic analyses of the long-term leasing of ships and aircraft. 
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The recent OSD guidance is not likely to dramatically lessen the future 
occurrence or severity of the nine types of problems we found. In our 
opinion, OSD guidance would have lessened the severity of only one 
problem and eliminated at most one other had it been in effect at the 
time the three analyses were performed. Consequently, we believe that 
DOD needs to do much more to bring the quality of these analyses to a 
level where they will be useful to decisionmakers. 

As we demonstrated in our review of these three studies, the quality of 
economic analyses is very sensitive to the assumptions made and 
methods used. Although improved 05D guidance can substantially raise 
the quality of future economic analyses, we recognize that it is unlikely 
that any set of instructions can foresee all future situations. Thus in 
order to insure quality economic analyses, the analysts and their 
reviewers must have adequate training and the time to develop profes- 
sional judgment. 

I 

Rehommendations 

I 

We recommend that the Secretary of Defense require all future economic 
analyses involving the use of the present value technique to discount (1) 
only current dollar expenditures and (2) only with the average rate of 
interest (yield) on Treasury obligations which mature during the period 
of anticipated expenditures. We understand that OMB is currently 
revising Circular A-104 to require this type of discounting procedure. 
Until this revised guidance is effective, we recommend that the Secre- 
tary of Defense request a waiver from the current version of Circular A- 
104 to allow the Department to immediately begin using this recom- 
mended discounting technique. 

We also recommend that you issue additional guidance on conducting 
economic analyses of foreign housing that: 

Expands instructions for sensitivity tests. 
Requires full explanation of the special circumstance(s) present when 
build to lease is found to be less expensive than military construction. 
Gives explicit directions on when and how to calculate political risk con- 
siderations in estimates of residual value. 
Requires the use of expected inflation and exchange rates which are 
representative of those accepted by professional economic forecasters 
unless there are convincing reasons for not using them. These forecasts 
could be obtained by averaging the expectations of the three major U.S. 
econometric forecasting firms. 
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Requires that housing alternatives be evaluated for financial viability 
before being recommended. 
Requires a good rationale with supporting data for assuming mainte- 
nance or utility expenses in build to lease significantly different from 
military construction of approximately the same square footage. 
Gives explicit directions for estimating the rental and sale prices of land. 

The instructions for the sensitivity tests in the economic analyses of for- 
eign housing should: 

Explicitly require that the interest rate and the length of the period of 
analysis be varied along with the expected exchange and inflation rates 
listed in recent OSD guidance. 
Require that a country’s exchange rate and inflation rate be varied 
together so that they are generally consistent with the principle of 
Purchasing Power Parity over the period of analysis. 
Set value ranges for the sensitivity tests or give detailed instructions on 
how to determine these ranges for each explicitly listed variable. 
Require that each new assumed value tested in the sensitivity analysis 
be tested under a broad, reasonable range of time periods of analysis. 
Require that residual values be varied when they have been lowered due 
to political risk considerations. 
Distinguish the circumstances under which it is appropriate to vary 
rents and when it is not. 
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE 
WASHINGTON. DC 20301 

M*WPows" 
INSTALLATIONS *No LoolsTlCs 

4 SEP W 

MEMORANDUM FOR DEPUTY ASSISTANT SECRETARY OF TBE ARMY (r&B), 
OASA(ILCPn) 

DEPUTY ASSISTANT SECRETARY OF NAVY (IL?), 
OASN(SLL) 

DEPUTY ASSISTANT SECRETARY OF TBE AIR FORCE 
(IELS), OASAP(HRA&I) 

SUBJECT: Consistent Methodology for Overseas Family Housing 
Leasing Economic Analyses 

In ra8ponse to a request by the EAC MILCON subcommittee for 
more conrirtency among Service economic analyses prepared in 
support of family housing lease proposals,,we have held meetings 
with a working group of the housing steering committee to 
determine what factors could be standardized. Emphasis wan 
placed on analysis assumptions and format. It was determined 
that the general procedures used by each Service have been 
aimilar but that by using divergent selection and application of 
factors such as inflation, rent escalation, exchange rates and 
economic life, the resulting products gave the appearance of 
dissimilar methodologies. Because the general procedures used by 
the Services are similar, agreement on a standardized set of 
assumptions was achieved without altering, to any major extent, 
the procedures for producing an economic analysis. 

The three attachments to this memorandum provide guidance on 
standardized assumptions and format for economic analysis 
presentation. 

The incorporation of these standards by your instructions to 
the field will go a long way toward producing uniform economic 
analyses in support of overseas family housing leasing. That 
uniformity will improve the credibility of our program. 

. Shone 
sf cretary of Defense 

(Installations) 

Enclosure5 3 

Excellent Installations - The Foundation Of Defense 

. 
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TAMILY ROUSING STANDARDS 

The following mtandarda will be uaed in the generation of 
family houaing lemming economic l nalyaeax 

Diacount Rate - The 10 percent diacount rate, am recommended 
In DoD Instruction .041.3, will be uaed. The diacount rate, 
uaed to bring all coatm to preaent value, l hould not be 
modified. 

Reaidual Value - Where reaidual value la a factor much am in 
new construction or a lea80 buy out, the Building Decay 
Obaolemcence Factor8 in Attachment B to DWB Circular No. 
bfP4 will be umed to determine the value at any point in 

. 

Inflation - Boat nation inflation will be accommodated in 
the current dollar matrix. Where payment ia in US dollara, 
the hoat nmtion inflation rate muat be*modified by the 
affect of the dollar/local currency exchange rate. 

Rent Cacalation 

- Conatant dollar matrix. Batimatea for lemma renewal will 
escalate previoua term leaae coata by the OSD/OWB over- 
aeam inflation indiciea. 

- Current dollar matrix. Estimates for lease renewal will 
escalate at a rate that beat approximate8 the leaac coat 
at the specific location within the hoat country. 

Bxchange Rate - The rate used will be the budget rate in 
effect at the time the economic analyaia la produced and 
will be constant through the analyaia. Changes to the rates 
will be tested in the aenaitivity analymia. 

Economic Life - Will, for the purpose of the analyaia, be 
conaidcred to be 25 yeara unlcaa a learner period of uae ia 
expected. 

Coat Basis 

- Learning. mat reflect actual propoaal coat8 or that for 
comparable units in the local economy. A maximum allow- 
able leaae coat will not be assumed. 

- Construction. New construction eatimatea will be made 
by modifying the tri-service family houaing coat model to 
reflect U.S. built houaing l hipped to tbe project aite. 

Attachment I1 
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Format - The economic analysis must display the full 25 
year coat 
iears). 

matrix (or for the period of use when leaa than 25 
Years will run vertically and coat will be 

diaplayed ecroaa the page. Two basic analyaia matrices 
should be run. The firmt with constant dollars (no 
inflation). Conmtant dollar coat l treama will start with 
the purchasing power of the dollar at the time of decision 
and will reflect only real changer in coat due to changes in 
amounts of service. The second with current (inflated) 
dollars will ba baaed on the published OSD/OUB over&e88 
inflation rater. Where unique circumatancem exist that 
would strongly affect the analysis, (much am inflation for a 
coat deviating from the published rater) a rPodified matrix 
may be displayed. In all caaea, full explanation will be 
provided in the narrative portion of the analysis. 

Sensitivity Analvaia - Key variablem to be tested will 
Include chanaea in inflation rates. exchanae ratem and rent. 
Any other va;iable which vould aignificant~y impact the 
analysis l hould also be tested. Display the l enaitivity 
analyaia in an abbreviated form. The variable value at the 
point of change and the resulting present value only need to 
be shown. 
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I 

Variable Tested 

Variable value at point where results are changed 

Cumulative Discounted Value of alternativea when variable alters 
reaultar 

Alternative 1 

Alternative 2 

etc. 

SENSITIVITY ANALYSIS RESULTS 
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Canments From the Assistant Secretary of 
Defense (Acquisition and Logistics) 

Notes: GAO comments 
suppl+menting those in the 
reports text appear at the 
end of this appendix. 

ASSISTANT SECRETARY OF DEFENSE 

ACQUIUITION AND 
LOOlstlCS 

Mr. Frank C. Conahan 
Director, National Security 

and International Affairs Divison 
U.S. General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Conahan: 

This is the Department of Defense (DOD) response to the 
General Accounting Office (GAO) Draft Report, "Military Housing: 
Analyses Of Overseas Housing Costs Are Misleading To 
Decisionmakers," dated December 3, 1985 (GAO Code 9455211, 0SD 
Case 6740-A. 

The DOD partially concurs with the draft report, which is 
based on the evaluation of three relatively old economic 
analyses. All three analyses, as the GAO points out, were made 
prior to the latest DOD guidance. This guidance substantially 
increased the scrutiny over, and the quality of, the later 
economic analyses of this type. Furthermore, as recognized by 
the GAO, the Army and Air Force analyses did not lead to 
inappropriate decisions. The Navy analysis was performed in 
accordance with DOD guidance and did not include errors of 
assumption. 

The DOD disagrees with certain GAO assumptions used in the 
draft report. There is no reason to assume that military 
construction (MILCON) housing will be cheaper than build-to- 
lease. The circumstances that prevail at the time a project is 
planned determine which approach is proper and moat economical, 
and current economic analyses will show this. In addition, the 
DOD disagrees with the GAO conclusion that the proposal for the 
Air Force project in Spain was too good to be true and should 
have been questioned on that basis. When a reputable bidder that 
has performed successfully on other projects provides a low bid, 
there is no basis to assume that the bid is not economically 
viable for the bidder. 

It also is important to point out that the primary reason 
the GAO-generated results differ from those in the reviewed 
analyses was the use of a different discount rate. For the GAO 
to characterize the DOD economic analyses as poor when the 
different answers resulted primarily from the use of different 

See omment 1. 

t ’ 

See1 comment 2 

Seei comment 3. 
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2 
discount rates was inappropriate. The DOD used the rate required 
by Office of Management and Budget (OMB) guidance. The OMB 
apparently is in the process of revising guidance to include use 
of a discount rate similar to the one recommended by the GAO, but 
in the interim, the DOD is required to use the current OMB 
guidance rate. 

Detailed comments on the GAO findings are enclosed. The 
Department appreciates the opportunity to comment on the report. 

Sincerely, 

James P. wade, Jr. ’ 
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Nowonp. 12. 

Now on pp. 1,2, 12-13. 

GhO DRAPT REPORT - DRCRWRKR 3, 1985 
(GAO CODE 945521) - OSD CASE 6740-A 

l WILITARY HODSILUG: AlEALYSBS OF OVERSlUbS EKNlSIlyG COSTS 
ARE WISIRADING TO DECISIOtlMhKERS- 

l l l l + 

PINDItwS 

0 FIUDItQG Ax Economic Analyses For Overaeaa Family Boueinq 
Are Poor. Noting Committee on Appropriations concern about 
the reliability of the Services' economic analyses of 
overseas family housing, GAO reviewed one analysis by each 
Service issued between December 1982 and January 1984. GAO 
identified nine types of problems (listed on p. 5, Appendix 
I, GAO Draft Report) occurring 16 times in the three 
analyses. GAO found that all but one of the 16 occurrences 
of these problems had the effect of making leasing appear to 
be more attractive than was warranted. As a result of these 
problems, GAO concluded that all three economic analyses 
were poor and were misleading to decisionmakers, as follows: 

- The Navy study concluded that straight leasing was 
the least expensive alternative. In GAO's base case and in 
11 of the 12 cases in its sensitivity analysis, GAO found 
lease with purchase to be the least expensive alternative. 

- The Army study concluded that using housing 
manufactured in the United States and erected in West 
Germany would cost more than leasing, but the study 
recommended this type of housing because it was considered 
the only feasible alternative. GAO found U.S .-Manufactured 
housing to be less expensive than build to lease in its base 
case and 6 of 8 cases in its sensitivity analysis. 

- The Air Force study recommended a build to lease 
alternative that appeared to be "too good to be true;" 
either the rent would not cover the mortgage payment in the 
recommended alternative or the lessor had to be able to 
build housing at much less cost than the Air Force estimated 
for the military construction alternative. 

(pp. 1, 2 Letter, pp. 5-6 Appendix I, GAO Draft Report) 

ENCLOSURE 

. 
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See comment 9 & 3. 

Nod on pp. 14-15,21, 24- 
25,j’, 

~ 

See’comment 4. 

2 

0 DOD Position: Partially concur. The three analyses 
reviewed in the report were completed prior to the Office of 
the Secretary of Defense (OSD) uniform guidance for such 
analyses . Analysis of the GAO alterations shows that in 
almost all cases, the decisions were tipped because of the 
discounting procedures used. The analyses do contain flaws, 
but should not be characterized as poor simply because a 
discount rate different from the one advocated by the GAO 
Produced results different from the GAO results. The DOD 
applied the discount rate stipulated in the governing OMB 
guidance (see Finding B). 

0 FIHDIlVG Br Inappropriate Interest Rate Uaad In Discounting. 
GAO found that all three economic analyses discounted 
constant dollar expenditures with a real interest rate of 10 
per cent . GAO pointed out that its policy is to discount 
current dollar expenditures using the average rate (yield) 
on Treasury obligations maturing during the period of 
anticipated expenditures. GAO also pointed out that in a 
May 19, 1983 Comptroller General letter to the Director, 
Office of Management and Budget (OMB) this policy was 
explained and appropriate changes to the OMB Circulars A-94 
and A-104 were suggested. To date, GAO noted, OMB has not 
revised these circulars: consequently, the Services are 
required to discount as they did in these analyses. In 
contrast, however, GAO noted that OMB and Treasury, as GAO 
recommended, have mandated that DOD discount current dollar 
expenditures with market rates charged the Treasury (plus 
l/8 percent) when considering long-term leasing for aircraft 
or ships. GAO noted an equivalent discounting method to 
that suggested in its May 19, 1983 letter is to adjust both 
the expected expenditures and the interest rate over the 
period of analysis and then discount: that is, constant 
dollar expected expenditures are discounted by the real 
(after expected inflation) interest rate that the Treasury 
is charged by the financial market. GAO concluded the 
effect of discounting at a real rate of 10 percent 
(considered by GAO to be too high) versus a 5.3 percent real 
rate is to lower the downstream cost effects. This 
procedure, GAO concluded , would overestimate the 
attractiveness of lease alternatives when compared to 
construction, as was the case with all three economic 
analyses reviewed . (pp. 8-10, 21, 38 Appendix I, GAO Draft 
Report) 

0 DOD Position: Partially concur. OMB Circular A-104, with 
which DOD is required to comply, has precluded the use of 
the interest rate on Treasury borrowing as the discount rate 
for the economic analyses reviewed by the GAO. DOD notes 
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Now qn pp. 14-15 

See comment 4. 

Now n pp. 15-16 
I 

i ’ 
, 

See domment 5. 

however, that OMB is in the process of revising Circular 
A-104. The revision, as currently drafted, requires 
discounting of current dollars at a rate equal to the 
interest rate on Treasury borrowing, which is the same 
general approach favored by GAO. The DOD will continue to 
apply whatever discount rate that the OMB stipulates in 
accordance with the requirements. 

0 PINDI~G Cr Navy Used Incorrect Discount Rate. GAO found 
that the Navy discounted cash flows using a 10 percent 
discount rate as required by DOD and OMB guidance. GAO 
concluded that cash flows should have been discounted with a 
real interest rate of about 5.3 percent (see Finding B for 
GAO's arguments on discounting). GAO, therefore, concluded 
that the Navy study overestimated the attractiveness of 
straight leasing by discounting with too high an interest 
rate. (pp. S-10, Appendix I, GAO Draft Report) 

DOD Position: Nonconcur. See DOD response to Finding B. 

0 FIMDIHG D: Navy Assumed Too Lou Inflation For Italy. GAO 
found that Navy assumed the inflation rate of Italian goods 
would be 5.5 percent lower than the inflation rate on U.S. 
goods, with prices measured in dollars. GAO pointed out 
that major econometric forecasting firms and the principle 
of Purchasing Power Parity expect that the relative 
purchasing power of one currency compared to another will be 
maintained over time, i.e., the average inflation of Italian 
goods approximates that on American goods during a period as 
long as the study's period of analysis. GAO concluded, 
therefore, that Navy overstimated the attractiveness of 
straight leasing because expected Italian inflation should 
have been relatively higher, having a greater effect an 
downstream costs. (pp. 10-12, Appendix I, GAO Draft Report) 

DOD Position: Nonconcur. The analysis is site specific and 
should use the inflation expectation for that area, as 
provided by the Navy's real estate organization. This 
approach provides a much more precise figure for the site 
than using a general formula applicable to a country or 
large region. 

0 FINDING Er Navy Assumed Incorrect Terminal Valve. GAO 
found that Navy assumed the real value of land and 
structures owned by the United States in Italy would be zero 
at the end of the 30-year period of analysis. GAO pointed 
out that by assuming the structures and land had no terminal 
value, the Navy assumed 100 percent depreciation over the 
period of analysis. GAO found that Navy had no realistic 

. 

Page 43 GAO/NSIAD-8&3 2OverseasHoudngAnslyses Misleading 



AppsndlxIIl 
Commenta From the As&taut Secretuy of 
Defense (Acquisition and Logistics> 

Now on pp. 16-17 

Noiv on pp. 17-18 

See comment 6 

I I 

No+ on pi. 14, 17.18. 

4 

basis for assuming the land and buildings could not be sold 
at the end of the analysis period. GAO concluded that, 
without such a basis, 100 percent depreciation over 30 years 
violates OSD guidance. (pp. 12-14, Appendix I, GAO Draft 
Report). 

DOD Poeitionr Concur. This situation, however, is not 
clear cut. In Italy, the only option that would result in 
any real residual value would be the lease-with-purchase 
option. In all other cases, the property ownership would 
reside with the Italian Government. The only residual value 
would be the possible continued U.S. use of the property at 
no rental cost. The U.S. could not sell the property at the 
end of the analysis period. The Navy will, nonetheless, 
follow OSD guidance for residual value in the future. 

0 FIHDIMG F: Navy Assumed Incorrect Land Rent. GAO found 
that Navy assumed annual land rent would be 15 percent of 
the land's market price. GAO pointed out that a leading 
theory of investment implies that the annual rental price of 
land divided by its sale price equals the real interest 
rate. According to GAO, estimates by three major U.S. 
econometric firms averaged 5.3 percent, significantly lower 
than the Navy's figure of 15 percent. GAO concluded that 
the Navy assumption overstates the attractiveness of both 
the straight lease and the lease-construct alternatives. 
(pp. 14-15, Appendix I, GAO Draft Report) 

DOD Poeitiont Nonconcur. The Navy figure for annual land 
rent is based on historical data. This is a much more 
accurate figure than using a general theory of investment. 
Where relevant actual data is available, it should always be 
used instead of turning to a generalization. 

0 FIkJDIt3G 0: Ipavy's Sensitivity Analysis Inadequate. GAO 
found that the Navy's sensitivity analysis treated only two 
different periods of analysis. GAO concluded that this was 
inadequate. (pp. 14-16, Appendix I, GAO Draft Report) 

DOD Position: Concur. The Navy analysis was completed 
prior to the issuance of new OSD guidance and did not test 
all variables that would significantly affect the analysis. 
Future analyses will do so. 

0 FIMDIWG H: Army Analysis Is Unnecessary, As Well Ae Poor. 
GAO noted that the Army's Bad Kreuznach study was 
unnecessary. Since MIIJZON was the only feasible 
alternative, GAO pointed out, there was no need for Army to 
perform a present value analysis. GAO reported, however, 
that Army did perform analyses and concluded economy housing 

Page44 GAO/NS L4DSW2OverseasHousingA~lysss Mislssdisg 



AppendixUI 
Commenti Frem the Assistant Secretary of 
Defenm(Acqul&ionandI&atics) 

Now on pp. 20-21 

See cqmment 4. 

Now gn p. 23. 

I ’ 

Now 4n p. 23. 

Page46 

5 

was least expensive and construction was most expensive. 
GAO agreed with Army that economy housing was the least 
expensive, but found build-to-lease to be slightly more 
expensive than construction. GAO concluded that the Army, 
as with the Navy. overestimated the attractiveness of the 
build-to-lease alternative due to the method of discounting. 
(pp. 19-21, Appendix I, GAO Draft Report) 

DOD Po8itionr Partially Concur. The Department agrees that 
Army performed an unnecessary economic analysis: however, 
the DOD disagrees that the analysis overestimates the 
attractiveness of build-to-lease because of the discount 
rate. (See also the DOD response to Finding B). 

0 FIBlDIbl(l Ix Army h~umed Maintenance And Repair Costs For 
Coa8truction (Wow Units) Would Be Different For Bulld-To- 
Leane (Al*0 Her Unitis). GAO found that the maintenance and 
rewir schedule for construction was calculated from 30-vear 
old on-post housing units, and the one for leasing was - 
calculated from lo-year old build-to-lease units. Noting 
that housing of different ages was used for the different 
alternatives, GAO concluded the Army claim that maintenance 
and repair costs for constructed housing was more than 
build-to-lease was not justified and it was reasonable to 
expect the costs to be the same. (pp. 24-25, Appendix I, 
GAO Draft Report) 

DOD Position: Concur. The Army economic analysis was 
completed prior to the issuance of new OSD and Army 
guidance. The errors in the analysis have not been repeated 
in subsequent anal yees . It should be noted, however, that 
there will be cases where costs will differ for different 
options that appear to be essentially the same. In such a 
ca8e, explanation will be provided in the narrative portion 
of the analysis. 

0 FIIODIHG J: Army Utility Coat Elrtimatea Unreasonable. GAO 
found that Army assumed the costs for the name utilities for 
the same square footage of housing would be 19 percent 
greater for construction than for build-to-lease. GAO also 
found that the Army had no rationale for the utility costs 
being different. GAO concluded, therefore, that the utility 
costs should be assumed to be the same for both 
alternatives. (p. 25, Appendix I, GAO Draft Report) 

DOD Po6itionx Concur. See the response to Finding I, which 
concerns the same situation. 
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0 FINDING A: Army'o Implicit Expectation Of High Additional 
Inflation For German Residential Construction Unreasonable. 
GAO found that Army assumed German residential construction 
appreciates in price approximately 3 percent faster than 
German goods and services in general, causing the cost of 
the build-to-lease alternative to rise in relation to 
construction. GAO also found that between 1970 and 1982, 
the average inflation for construction was less than 1 
percent higher than for goods and services in Germany. GAO 
noted that U.S. econometric forecasting firms estimated an 
average growth for German residential construction of -99 
percent a year from 1984 to 2000. GAO concluded that the 

,Army’s implicit expectation of high additional inflation for 
German residential construction was unreasonable. 
(pp. 20-24, Appendix I, GAO Draft Report) 

DOD Poeiticm: Nonconcur. The analysis is site specific and 
should use the inflation expectation for that area, as 
provided by the Army’s real estate organization. All of the 
Services can obtain a much more precise site specific figure 
for this factor than a generalized formula that is 
applicable only to a country or large region. 

0 FIUDIMG Lt *my’8 Sensitivity Analysirr Limited. GAO found 
Army varied only two of the six variables GAO varied. GAO 
concluded that Army’s sensitivity analysis was very limited. 
(p. 25, Appendix I, GAO Draft Report) 

DOD Polritionr Concur. (See also DOD response to Finding G) 

0 PItJDIIyG M: Air Force Analysis Is Poor. GAO noted that the 
Air Force’s Torrejon study considered three alternatives 
using two discounting methods--one discounted constant 
dollar costs with a real interest rate of 10 percent (as 
Army and Navy), and the other discounted current dollar 
costs with an interest rate approximately 1.3 percent less 
than the financial markets were charging--and concluded the 
build-to-lease alternative was most economical. GAO found, 
however, that the rent assumed for the build-to-lease 
alternative would not be sufficient to pay the mortgage on 
the estimated building costs of the construction 
alternative. GAO concluded, therefore, that either (1) the 
construction cost in the build-to-lease alternative was 
substantially less than estimated for the construction 
alternative, or (2) the build-to-lease alternative was not 
financially viable. GAO further concluded that, because Air 
Force failed to address the financial viability of build-to- 
lease, the analysis was biased toward choosing this 
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alternative. GAO also found that Air Force did not 
calculate a residual value for the lease or construction 
alternatives and gave no excuse for ignoring the reeidual 
values in its procedures. GAO additionally found that only 
the interest rates were varied in the sensitivity analysis. 
GAO was unable to redo the Air Force analysis, because it 
was unable to obtain information on a viable substitute 
build-to-lease bid, but pointed out that (11 two weeks after 
the study was completed the Air Force signed a build-to- 
leaee contract, (2) six months later, the lessor had not 
obtained financing and the lease wae amended, with the U.S. 
Government obligated to higher rental payments, (3) in 
October 1984, the Air Force terminated the lease agreement, 
because the leseor still had not obtained the necessary 
financing, and (4) the Air Force currently plans to solicit 
new bids for this project. (pp. 28-31, Appendix I, GAO 
Draft Report) 

DOD Position: Partially concur. The DOD does not concur 
with the GAO conclueion that either the build-to-lease 
construction cost was leee than the MILCON construction 
cost, or the build-to-lease was not viable. Build-to-lease 
construction costs that were less than MILCON construction 
coste may well have been the case, but the bidder is not 
required to divulge hia. costs. This proposal was submitted 
by a reputable, responsible entrepreneur who has successful 
contracts with the Air Force for similar project6 in a 
number of other locations. After extensive negotiations 
with the Air Force, the entrepreneur willingly signed a 
contract for the project, which indicated that he considered 
the project to be economically viable even though the rent 
cost might appear to be unrealistically low. The inability 
of the entrepreneur to obtain financing is attributable more 
to subeequent changes in tax laws and to political 
uncertainty than to the amount of rent proposed. Once 
again, the analysis was accomplished prior to the issuance 
of OSD guidance and did not include a residual value for the 
facility. A residual value will be ueed in future analyres. 
In addition, future sensitivity analyses will test all 
variables that would significantly affect the analyees. 

0 FIDDIDIG N: GGD Guidance 16 Inadequate - Only one Of Light 
Types Of Errore Found Could Have Been Eliminated. GAO noted 
that i n June 1984 the House Committee on Appropriatione 
directed the Offike of the Secretary of Defense to develop 
and implement a methodology based on realistic assumptions 
for use in economic analyses of foreign housing leare 
agreements. GAO also noted that the Deputy Assistant 
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Secretary of Defense for Installations issued ouch guidance 
in September 1984. GAO found that the guidance would have 
lessened the severity of only one of the eight types of 
errors found in the three studies and would have eliminated, 
at best, only one other had it been in effect when these 
analyses were performed. GAO found the OSD guidance 
requires the use of a 1.7 percent a year declining-balance 
depreciation rate on buildings, and a 1.5 percent a year 
real appreciation rate on land. GAO concluded that this 
guidance could have eliminated the problems of the high 
depreciation rates in the Navy and Air Force studies. 
(pp. 31-32, Appendix I, GAO Draft Report) 

DOD Poeitionr Partially Concur. Although the DOD agrees 
ihat the new guidance will eliminate only one of the 
perceived errors, the DOD does not agree that all the 
perceived errors are errors in fact. See DOD responses to 
Findings 0 through R. 

0 FINDING Ox DoD Guidance 10 Inadequate - Political Risk. 
GAO found that the OSD quidance does not explain when or how 
to account for political risk in calculating terminal values 
and is, therefore, incomplete. GAO concluded that while 
precise measurements of political risk may not be available, 
OSD ahould explicitly instruct the Services on when and how 
to incorporate it into analyses, and should require that 
when residual value is lowered by political risk, it be 
varied in the sensitivity analysis. (pp. 32-33, Appendix I, 
GAO Draft Report) 

DOD Po8ition. Concur. An updated DOD Instruction for 
economic analyses that will follow the issuance of the 
revised OMR Circular A-104 will cover this subject. 

0 FIIUDIIWG PI DoD Guidance Ia Incomplete - Dimcount Rate. GAO 
?ound that the OSD guidance would not have eliminated the 
problem of discounting with an inappropriate intereet rate, 
since the guidance did not require the use of the market 
rate of interest. (p. 34, Appendix I, GAO Draft Report) 

DOD Pooition. Nonconcur. See DOD response to Finding B. 

0 PIDDIUG Qt DoD Guidance Ie Incomplete - Exchange Rater,. 
GAO found that the OSD guidance will not reduce the 
occurrence or severity of poor inflation or exchange rate 
expectations in future analyses because, (1) it requires 
analysts to, unrealistically, assume the exchange rate will 
remain constant, (2) it is too general, giving no 
instruction on which inflation indices to use when 
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calculating expenditures other than rent, and (3) it is 
confusing on inflation expectations, requiring the use of 
domestic not foreign price escalation series, which in these 
circumstances is inappropriate. (pp. 34-35, Appendix I, GAO 
Draft Report) 

DoD Po~itioa. Nonconcur. The forecasts of exchange and 
Inflation rates are, at best, guesses. It is better to set 
a rate and then test the sensitivity of that rate. A 
judgement can then be made on the poseibSlity of the rate 
reaching the point where the analysis results would be 
changed. Setting specific rates is not necessary if this 
process is followed. In addition, inflation series are 
generic and apply to the rate rather than the location. 
Accordingly, such a series can be applied to either domestic 
or foreign rates appropriately. 

O !E&F 
DoD Guidance Is Incomplete - Sensitivity 

GAO noted that the OSD guidance would be a large 
orward in improving sensitivity tests, were analysts 

sufficiently skilled. Since each of the three analyses had 
at least two important assumptions in error, which did not 
appear to be the result of explicit written guidance, GAO 
concluded that not enough analysts have the necessary level 
of skills. GAO further concluded, therefore, that OSD 
guidance needs to be more specific, and analysts should be 
required to: (1) vary interest rates and the analysis 
period, in addition to the already required inflation and 
exchange rates: and (2) vary a country’s expected inflation 
and exchange rates together, using the Principle of 
Purchasing Power Parity. GAO also concluded that the 
guidance should suggest value ranges for sensitivity 
analyses or give instructions on how to determine these 
ranges, and require each variable to be tested over a broad 
range of time periods. GAO further concluded that rent 
should be tested only when doing so adds information to the 
analysis (when rent is an estimate or is otherwise 
variable). Finally, GAO concluded that while improved 
guidance can improve the quality of economic analyses, no 
set of instructions can sufficiently substitute for analysts 
having adequate training or the time to develop professional 
judgement . (pp. 35-37, 40 Appendix I, GAO Draft Report) 

DOD Position. Partially concur. The current guidance 
requires the analyst to vary all variables that could change 
the analysis. This will accomplish the proper results. The 
current guidance also requires the sensitivity test to be 
carried to the point where the results of the analysis would 
be changed. That is sufficiently broad. The inclusion of 
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rant in the sensitivity analysis gives the analyst the point 
at which the rent would make build-to-lease or straight 
lease uneconomical and is done so only to add information to 
the analysis. That is important in those cases where the 
analysis is accomplished prior to acceptance of proposals. 
(See also, the response to Recommendation 2) 

0 -TIOM 1: GAO recommended that the Secretary of 
Defense ask the Office of Management and Budget for a waiver 
from Circulars A-94 and A-104 to enable the Office of the 
Secretary of Defense (OSD) to issue additional guidance on 
discounting requiring all economic analyses performed by and 
or for the DOD, which use the present value technique to 
determine the least costly alternative, to discount (1) only 
current dollar expenditures and (2) only with the average 
rate of interest (yield) on outstanding Treasury obligations 
which mature during the period of anticipated expenditures. 
(p. 40 Appendix I, GAO Draft Report) 

DOD Position: Nonconcur. As noted above (response to 
Finding B), the OMB has drafted a revised Circular A-104, 
which specifies the type of discount rate sought by GAO. 
The waiver recommended by GAO probably could not be reviewed 
and granted in appreciably less time than it will take to 
review and issue the revised Circular. Moreover, the 
recommended waiver, since it would apply only to DOD, would 
increase rather than reduce the fragmentation and 
inconsistency of federal policy on discount rates. DOD, 
therefore, favors concentrating the available resources on 
finalizing and issuing the revised government-wide policy. 

Circular A-94, also mentioned by GAO, prescribes the 
discount rate for global cost-benefit analyses. It 
explicitly does not apply to lease-versus-buy analyses of 
real property, and is therefore not relevant to the economic 
analyses reviewed by the GAO. 

0 REcowuIEBMTIOhJ 2: GAO recommended the Secretary of Defense 
issue additional guidance on the economic analysis of 
foreign housing that expands instructions for sensitivity 
tests to: 

- explicitly require that the interest rate and 
the length of the period of analysis be varied along with 
the expected exchange and inflation rates listed in recent 
OSD guidance; 
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- require that a country's exchange rate and 
inflation rate be varied together so they are generally 
consistent with the principle of Purchasing Power Parity 
over the period of analysis: 

- set value ranges for the sensitivity tests or 
give detailed instructions on how 'to determine these ranges 
for each explicitly listed variable: 

- require that each new assumed value tested in the 
sensitivity analysis be tested under a broad, reasonable 
range of time periods of analysis; 

- require that residual values be varied when they 
have been lowered due to political risk considerations: and 

- distinguish the circumstances under which it is 
appropriate to vary rents and when it is not. 

(p. 41-42, Appendix I, GAO Draft Report) 

DOD Position: Partially concur. The updated DOD 
Instruction for economic analysis that will follow the 
issuance of the revised OMR Circular A-104 will provide the 
appropriate guidance on political risk considerations 
(item 5). The DOD does not agree that exchange rates and 
inflation rates should be based on the Principle of 
Purchasing Power Parity (item 2), or that further guidance 
is required for the remaining items. (See also the DOD 
responses to Findings N through R.) 

0 -TIoLw 3x GAO recommended the Secretary of Defense 
issue additional guidance on the economic analysis of 
foreign housing that requires full explanation of the 
special circumstance(s) present when build-to-lease is found 
to be less expensive than military construction. (p. 41, 
Appendix I, GAO Draft Report) 

DOD Positian: Nonconcur. There is no reason to assume that 
build-to-lease should be more expensive than MILCON. The 
circumstances under which the entrepreneur makes up his 
proposal dictates the bid price. The prices may be higher 
or lower than MILCON. The existence of tax incentives could 
mask higher construction costs but, aa the bidder does not 
divulge his costs, this is never known. 

0 BTION 4: GAO recommended the Secretary of Defense 
Issue additional guidance on the economic analysis of 
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foreign housing that gives explicit directions on when and 
how to calculate political risk considerations in estimates 
of residual value. (p. 41, Appendix I, GAO Draft Report) 

DOD Position: Concur. The update of the DOD 
Instruction for Economic Analysia which will follow the 
issuancs of the new OMB Circular A-104 will cover this 
subject. 

0 BTIOIO 5: GAO recommended the Secretary of Defense 
issue additional guidance on the economic analysis of 
foreign housing that requires the use of expected inflation 
and exchange rates, which are representative of those 
accepted by professional economic forecasters. These 
forecasts could be obtained by averaging the expectations of 
the three major U.S. econometric forecasting firms. (P. 41, 
Appendix I, GAO Draft Report) 

DOD Position: Nonconcur. While it may be possible to 
-changes in exchange rates in the ahort term, the 
DOD knows of no source of reliable forecasts of exchange 
rates over the length of time involved in long term leases 
of overseas housing. Since there is no basis for concluding 
that exchange rates twenty years hence will be either more 
or less favorable than they are now, DOD uses the current 
exchange rate throughout the analysis. This approach has 
the virtue of administrative simplicity, and sensitivity 
analyses can point out the thresholds where alternatives 
“flip-flop.” 

0 VTICMI 6: GAO recommended the Secretary of Defense 
‘Issue additional guidance on the economic analysis of 
foreign housing that requires that housing alternatives be 
evaluated for financial viability before being recommended. 
(p. 41, Appendix I, GAO Draft Report) 

DOD Poaitionx Nonconcur. When a responsible and 
reliable bidder provides a bid that is more advantageous 
than MILCON, there is no basis for assuming the bid is not 
legi timats. When a low bid is submitted by a bidder of 
unknown credentials, however, it is scrutinized to insure 
that the bidder can produce at the proposed price. 

0 RXOHEWMTIOM 7: GAO recommended the Secretary of Defense 
~ssua additional guidance on the economic analysis of 
foreign housing that requires a good rationale with 
supporting data for assuming maintenance or utility expenses 
in build-to-leaae that are significantly different from 
military construction of approximately the same! square 
footage. (p. 41, Appendix I, GAO Draft Report) 

Page 52 GAO/NS IAD Overseas Houdng Anslyees Ml8leadlng 



Comments From the Assistant Secretary of 
Defenss (Acqnisltion sncl Loglatics) 

Now on p. 33. 

See comment 18. 

I I 

13 

DOD Position: Concur. The only case where this haa 
happened is in the Army analysis reviewed by GAO and that 
problem has already been overcome by Army guidance. 

0 -TIow 8: GAO recommended the Secretary of Defense 
Issue additional guidance on the economic analysia of 
foreign housing that gives explicit directions for 
estimating the rental price of land and its sales price. 
(p. 41, Appendix I, GAO Draft Report) 

DOD Position: Nonconcur. The current practice of relying 
on historical actual real estate data gathered by the 
Services' real estate organizations enaures much more 
reliable data than using a generalized formula. 
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The following are GAO'S comments on the Assistant Secretary of Defense 
(Acquisition and Logistics) letter dated March 3, 1986. 

GAOComments present economic analyses of overseas family housing by the military 
services. As we stated in the draft, each of the evaluated studies was the 
most recent available European economic analysis of a service (with one 
minor exception) at thetime we began our evaluation. Our review of the 
more recent 05D guidance to the services found that at best it would 
have eliminated only one of the nine types of problems we found in the 
three economic analyses and lessened the severity of only one other. 
Consequently we do not believe that the OSD guidance in and of itself 
substantially improved the quality of the economic analyses. Regarding 
DOD'S statements about each of these analyses: 

The Air Force study may have caused two undesirable results. Six 
months after the signing of the lease agreement for the build to lease 
alternative, the Air Force agreed to an increase in rental payments. 
Twenty-two months after the lease signing, the Air Force terminated the 
lease agreement because financing still could not be obtained. As we 
stated in the draft, the principal problem with the Air Force study was 
that it did not investigate the financial viability of the build to lease 
alternative despite evidence then present that indicated an investigation 
was warranted. 

1 I 

i 4 

The Army study’s present value analysis did not contribute to an inap 
propriate decision because with only one financially viable alternative, 
there was no economic decision to be made and no reason to perform the 
present value analysis. Our evaluation indicates that the Army study’s b 
present value analysis overestimated the expense of the construction 
alternative, relative to the build to lease alternative, although it cor- 
rectly indicated that economy housing was the least expensive. 

Our evaluation found six types of problems occurring in the Navy study, 
all of which we still believe to be problems. Four of these are errors of 
assumption; DOD'S position is that three of these are not errors. See DOD 
positions and our comments on DOD positions C, D, and F. 

2. We do not assume that military construction was necessarily less 
expensive than build to lease. As we reasoned in the draft report, in 
most cases the desire of a lessor to obtain profits from leasing activities 
and the necessity of borrowing at interest rates higher than those 
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charged the US. government will usually cause leasing to be more 
expensive to the U.S. government than military construction. However, 
we do recognize that special circumstances, five of which were listed in 
the draft, can reduce a lessor’s cost sufficiently to cause build to lease to 
be less expensive. Consequently, any economic analysis that finds 
leasing to be the least expensive alternative should fully explain special 
circumstance(s) present so that others can assess the validity of its 
results. In the Air Force study, we found that the rent for the build to 
lease alternative was much less than was necessary to finance construc- 
tion costs equal to those estimated by the study for the military con- 
struction cost alternative. The study did not give a special circumstance 
explaining this anomaly. 

3. Our characterization of the quality of these analyses was based on the 
large variety of problems they contained, the high frequency of problem 
occurrence, and the effects of these problems on the major conclusions 
of the studies. There were eight types of problems in addition to the 
inappropriate discount rate. Even had all of these nine types of prob- 
lems been caused by directives originating outside of DOD, our character- 
ization of the quality of these analyses would not have been changed. 
DOD admits its analyses contain flaws. 

4. Three years ago, we suggested that OMB and DOD adopt the govern- 
ment’s cost of borrowing as the appropriate rate of discount for deter- 
mining the least costly alternative. We are pleased that OMB may soon 
require this method. The draft revision of OMB Circular A-104 suggests 
that the discounting procedure used in these studies is inappropriate. 

6. As we pointed out in our draft report, all price forecasts used in the 
Navy study differed greatly from those of the three major econometric 
forecasting firms. Compared with the average forecasts of these firms, 

b 

the Navy study forecast 3.7 percent per year higher U.S. inflation, 4.6 
percent per year higher Italian inflation than on Italian goods and ser- 
vices in general, and 6.46 percent per year faster depreciation of the 
Lira. We believe that the inflation rate of buildings should not be 
expected to deviate very much from the inflation rate of goods and ser- 
vices in general on average over a period as long as 30 years unless 
there is strong evidence to the contrary. Since neither DOD nor the Navy 
study have documented the method used, we are unable to confirm that 
expectations were found from analysis of site-specific historical data. 
Lack of documentation also prevents us from determining if the analysis 
would have convinced a professional forecaster to prefer the Navy 
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study’s forecast over those of the three largest U.S. econometric fore- 
casting firms. 

6. The Navy study did not explain why renting land in Sigonella should 
have been expected to yield a E-percent per year real rate of return 
over the 30-year period. Our draft report presented evidence that a 
much lower rate of return should have been expected. DOD states, 
without providing any documentation, that this E-percent per year real 
rate of return was obtained by the Navy study from its analysis of site- 
specific historical data. Without documentation, we are unable to deter- 
mine if the analysis was performed in this manner and, if done, whether 
the analysis would have convinced a professional forecaster to expect a 
much higher rate of return from renting land in Sigonella than from 
other investments. 

7. The Army study provided no supporting evidence for its assumption 
of 3 percent per year higher inflation in construction than in German 
goods and services in general. DOD states, without providing any docu- 
mentation, that the Army study obtained this figure by a site-specific 
data analysis. Without documentation, we are unable to determine if the 
analysis was performed and, if done, whether the analysis would have 
convinced a professional forecaster that 3 percent per year greater con- 
struction inflation should have been expected throughout the 25year 
period of analysis at that site. As our draft report points out, in con- 
trast, the three major U.S. econometric forecasting firms expected on the 
average only 1 percent per year additional construction inflation for 
Germany approximately equal to that of the prior 19 years. 

8. Simply because an entrepreneur has bid on a project does not imply 
that the project should have been expected to be financially viable. The b 
entrepreneur may have deliberately underbid, believing that additional 
money would be forthcoming if the financial need arose, or he may have 
made a serious miscalculation due to overly optimistic expectations 
about the future compared to that which was, at the time, reasonable. 
An entrepreneur’s record of prior success is a reasonable criterion for 
believing that a bid slightly less than the market appears to be charging 
is indeed financially viable. However, for the Torrejon project, the build 
to lease bid was substantially less than the Air Force study’s cost esti- 
mate of the military construction alternative. DOD states the principal 
causes of the subsequent inability to obtain financing but does not pro- 
vide documentation. 
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9. We continue to believe that the recent OSD guidance will eliminate only 
one of the nine problems we discovered in the analyses and lessen the 
severity of only one other. DOD states that two of the seven problems we 
believe OSD guidance will not improve are not problems and that for one 
other OSD guidance is adequate. (See comments 4, 10, and 11.) 

10. Inflation and exchange rate forecasts need not be simply guesses. 
More accurate methods are available. Predictions made by the leading 
U.S. econometric forecasting firms are not guesses, although they have a 
degree of imprecision to them; their inflation forecasts have been shown 
to be more accurate on the average than those formed by simpler fore- 
casting methods, such as assuming that one year’s level of inflation will 
always equal that of the next year or that future inflation will always 
equal zero. As we mentioned in our draft, many professional economists 
believe that over long periods of time, such as a 25year period of anal- 
ysis, the exchange rate between two countries tends to adjust, so the 
average inflation rate on a foreign country’s goods approximates that on 
American goods if the prices of both goods are measured in dollars. This 
is known as the relative version of Purchasing Power Parity. As men- 
tioned in the draft, the three largest U.S. econometric forecasting firms 
expected Italian lira inflation to exceed U.S. dollar inflation at the time 
of the Navy study. Not surprisingly, these professionals did not assume 
the lira/dollar exchange rate to be constant, as the current OSD guidance 
would have instructed, but, in their long term forecasts, expected it to 
vary in accordance with Purchasing Power Parity. 

We have never previously heard inflation rates described as generic. 
The U.S. inflation rate measures the growth rate of prices in terms of 
U.S. dollars. A foreign inflation rate measures the growth rate of prices 
in terms of the local foreign currency. Therefore the domestic and for- 
eign inflation rates are not interchangeable. 

11. As we stated in our draft, since we found a large number of prob- 
lems in these studies that do not appear to be the result of explicit 
written instructions, we believe the OSD guidance on conducting sensi- 
tivity tests ‘needs to be more specific. It should require that interest 
rates and the length of the period of analysis be varied in addition to the 
inflation and exchange rate expectations already required by current 
OSD guidance. Also inflation and exchange rates should be required to be 
varied together in a manner consistent with Purchasing Power Parity. In 
addition, it should (1) set value ranges for the sensitivity tests or give 
detailed instructions on how to determine these ranges for each explic- 
itly listed variable, (2) require that each value tested in the sensitivity 
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analysis be tested under a broad reasonable range of time periods of 
analysis, and (3) require that residual values be varied when they have 
been lowered due to political risk considerations. Also, as we stated in 
the draft, there is no need to vary rent in the sensitivity analysis when 
the rent is based on a fixed price bid or a bid in which the price varies 
only due to inflation or exchange rate movements. Varying rent in these 
circumstances needlessly complicates the sensitivity analysis. 

The OSD requirement that in the sensitivity analysis, the analyst deter- 
mine the point at which a variable would change the analysis’s conclu- 
sion relieves the analyst from determining a likely range for the 
variables but results in at least two other problems: (1) this method 
transfers the responsibility of determining the probable range of future 
values of the key variables from the analyst to the readers/deci- 
sionmakers of the economic analysis, who may have less training and 
experience than the analyst in making judgments of this type about the 
future, and (2) where there are more than two alternatives, there can be 
more than one point at which an alternative becomes the least expen- 
sive; these additional switching points may not be determined by the 
analyst, and as a result insufficient information may be provided to the 
decisionmaker. 

12. A major concern to us is that DOD uses the government’s cost of bor- 
rowing to determine the least costly alternative as soon as possible. We 
are concerned that future economic analyses will continue discounting 
using an inappropriate method, thus adversely affecting their conclu- 
sions. Consequently we continue to believe that DOD should request a 
waiver from OMB, notwithstanding the possibility that other agencies 
may continue to use inappropriate methods of discounting. We expect 
that DOD'S waiver request will hasten OMB'S adoption of the revised Cir- 1, 
cular A-104. 

13. The recommendation has been reworded. 

14. We hope that future guidance on sensitivity analyses will follow our 
recommendations. See comment 11 for the reasons we made these 
recommendations. 

16. See comment 2 for the reasons we made this recommendation. 

It should be a reasonably simple matter to estimate the extent to which 
a host country’s tax laws benefit lessors as well as builders. Conse- 
quently it is possible to estimate what a lessor’s bid would have been if 
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the tax benefits were not present and then whether the tax laws appear 
to have affected the results enough for them to be a “special 
circumstance.” 

16. An important issue is which method of forecasting would a profes- 
sional forecaster expect to be more accurate in the future and which less 
accurate. To answer this question, one would want to know how the 
methods have performed in the past and any additional factors that 
should be taken into account in judging their likely performance in the 
future. DOD has not presented any evidence for preferring the method 
OSD now requires in formulating exchange rate forecasts. We have pre- 
sented evidence based on past behavior (Purchasing Power Parity) and 
on the major US. econometric forecasting firms which predict that 
exchange rates generally will not remain constant over long periods of 
time. (See comment 10 for more details.) 

(30216(8) 

17. The financial viability of a bid may be suspect for a number of rea- 
sons. One is the lack of successful previous experience with the con- 
tractor. Another is that the bid is much less than other bids for this 
alternative or, if there are no other bids for this alternative as was the 
case for the Air Force study, much less than some other reference alter- 
native, such as the military construction estimate. In such cases, we 
believe questions should be raised and a fuller investigation of the bid’s 
financial viability conducted. Simply because an entrepreneur bids on a 
project does not imply that the project should have been expected to be 
financially viable. The entrepreneur may have been deliberately 
underbidding believing that additional money would be forthcoming if 
the financial need arises or he may have made a serious miscalculation 
due to an overly optimistic expectation about the future compared to 
that which was at that time reasonable. 

18. See comments 6 and 7 for the reasons we made this recommendation. 
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